
(3) Continuous unmlilduJlded~ (NOH), with a power at
Ieut 10 dB less than that authorized, to pnwent false indication of
channel occupation.

(c) Any sidon in the Cellular ~I...hone SeNice mey
lnInsmit emissions of the following types: 40K0F3E, 4OKOF3D and
4OKOF1D. See allo ii 22.901 and 22.917.

(d) Bale Exchange Telephone Radio Systems in the Rural
RadloteIephone service may transmit emissions of the following
type: 2OKOD7W.

(e) The frequency deviation must not exceed 12 kHz for
frequency moduIaled emissions with a bMdwidth of 40 kHz, and
5 kHz for frequency modulated emissions with a bandwidth of
16 kHz.

f 22.359 emission masks.

Un....othefwiIe indicated in the Nils governing aapeclfic radio
Ml'Vice, •• tr1IMmilters inlltnded for ... in the Public Mobile
SeMces must be designed to compfy with the emission masks
outlned in this see:tion. If an ernilsion outside of the authorized
bandwidth causes harmful intler1'erence, the FCC may, at its
discnfllon, require flrestler attenuation than speclIIed in this see:tion.

(a) An.1oa modulation. For transmitters other than those
employing digital modulation tlechniques, the mean orpeakenvelope
power of adjacent channel emissions must be _nuated below the
output mean or pe.k envelope power of the total emission (P, in
Wds) in accordance with the following schedule:

(1) On any freqt.lency removed from the centler frequency of the
.....ned chaMel by more than 50 percent up to and including
100 percent of the authorized bandwidth:

at least 25 dB;

(2) On .ny frequency removed from the center frequency of the
allSigned ch.nne! by more than 100 percent up to and including
250 percent of the authorized bandwidth:

at least 35 dB;

(3) On any frequency removed from the center frequency of the
aulgned channe' by more th.n 250 percent of the authorized
bandwidth:

at Iaast 43 + 10 log P dB, or 80 dB, whichever is the lesser
attenuation.

(b) Digital modulation. For transmitters not equipped with an
audio low pa..Mar .nd for tr1InsmlIters employing digbl modula
tion techniques, the mean or peak envelope power of sideband
emissions must be attenuated below the mean or peak envelope
power of the total emission (P, in Watts) in accordance with the
folowing schedule:

(1) For transmitters that operate in the frequency ranges 35 to
44 MHz, 72 to 73 MHz, 75.4 to 76.0 MHz and 152 to 159 MHz,

(i) On any frequency removed from the center frequency of the
assigned channel by a displacement frequency fd (in kHz) of more
than 5 kHz but not more tllan 10kHz:
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at Ia.st 83 log (f,,+5) dB;

(I) On .ny frequency removed from the cent8r frequency of the
assigned channel by a diaplacement frequency f" (in kHz) of more
than 10 kHz but not more than 250 percent of the authorized
bandwidth:

It Iaast 29 log (f"2+11) dB or 50 dB, whichever is the lesser
attenuation;

(ii1 On .ny frequency removed from the centler frequency of the
assigned channel by more than 250 percent of the authorized
bandwidth:

at least 43 + 10 log P dB, or 80 dB, whichever is the lesser
attenuation.

(2) For tr1InsmIIters that operate in the frequency ranges 450 10
512 MHz and 929 to 932 MHz,

(i) On any frequency removed from the center frequency of the
assigned channel by a displacement frequency fd (in kHz) of more
th.n 5 kHz but not more than 10kHz:

(0) On any frequency removed from the cent8r frequency of the
assigned channel by a displacement frequency fd (in kHz) of more
than 10kHz but not more than 250 percent of the authorized
bandwidth:

It Ieut 116 log (f,,+6.1) dB, or 50 + 10 log P dB, or 70 dB,
whichever is the lesser attenuation;

(iii) On any frequency removed from the center frequency of the
assigned channel by more than 250 percent of the authorized
bandwidth:

at Ie.st 43 + 10 log P dB, or 80 dB, whichever is the lesser
attenuation.

(c) Me.au!!!TItntF!I'OC?Idure. Eitherpe!k oraverage powermay
be used, provided that the same technique is used for both the
adjacent channel orsideband emissions and the total emission. The
resolution bandwidth of the measuring instrument must be set to
300 Hz for measurements on any frequency removed from the
center frequency of the assigned channel by no more than
250 percent of the authorized bandwidth and 30 kHz for
measurements on anyfrequency removed from the center frequency
of the assigned channel by more than 250 percent of the authorized
bandwidth.

f 22.381 Standby faclHtles.

Licensees of stations in the Public Mobile Services may install
standby transmitters for the purpose of continuing service in the
event of failure or during required maintenance of regUlar
transmitters without obtaining separate authorization, provided that
operation of the standby transmitters would not increase the service
areas or interference potential of the stations, and that such standby
transmitters use the same antenna as the regular transmitters they
temporarily replace.

§ 22.363 Directional antennas.
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F"oced transmitters for point-to-pcmt operation must use a
dinlc:tional transmitting antenna with the major lobe of radiation in
the horizontal plane dlrecl8d toward the receiving anlenna or
pIIIINe rwIedor of the station for whic:tl the transmiuions are
intended. onctIonal antennas used in the Public Moble Services
must meet the technical requirements given in Table e-2.

(a) Maxinum beamwidth is for the major lobe at the half power
points.

(b) SUppression is the mininum attenuation for any secondary
lobe referenced to the main lobe.

(c) An omnidirectional antenna may be used for fixed transmit
ters where there are two or more receive locations at difl'erent
azimuths.

§ 22.385 Antenna atructurH; air navitIdon safety.

Licensees must not allow antenna structures to become a hazard
to air navigation.

(a) Markina and lighting. Antenna structures must be marked,
ligh1Bd and maintained in accordance with Part 17 of this chapter
and all applicable rules and requirements of the Federal Aviation
Administration. Lighting and marking specifications are contained in
FCC Fonn 715 and FCC Form 715a.

(b) MaintlMnce contracts. Licenseea mayentllr into a contract
with an entity to monitor and carry out necessary maintenance of
antenna structures. Licensees that make such contractual arrange
ments, including situations in which a convnon antenna structure is
Used, continue to be responsible for the maintenance of antenna
structures in regard to air navigation safety.

§ 22.387 Wave polarization.

Public mobile station antennas must be of the correct type and
properly inltalled such that the electromagnetic emissions have the
polarization required by this section.

(a)~ Waves radiated by the following must be vertically
polarized:

(1) Base, mobile, dillpatch, and auxiliary test transmitters in the
Paging and Radiotelephone Service;

(2) Transmitters in the Offshore Radiotelephone Service;

(3) Transmitters on channels in the 72-76 MHz frequency range;

(4) Base, mobile and auxllary test transmitters in the eelular
Radiotelephone Service;

(5) Control and repeater transmitters on channels in the 900-960
MHz frequency range;

(6) Rural subscriber stations communicating with base
transmitters in the Paging and Radiotelephone Service pursuant to
§ 22.563.

(7) Ground and airbome mobile transmitters in the Air-ground
Radiotelephone Service.

(b) Horizontal. Waves radiated by transmitters in the Public
Mobile Services, other than transmlters required by paragraph (a)
of this section to radiate a vertically polarized wave, must be
horizontally polarized, except as otherwise provided in
paragraphs (c) and (d).

(c) ~. If communications eftlciency would be improved
and/or interference reduced, the FCC may authorize transmitters
other than those listed in paragraphs (a)(1) through (a)(7) of this
section to radiate a circularly polarized wave.

(d) Any polarization. Public Land Mobile stations transmitting on
channels higher than 960 MHz are not limited as to wave
polarization.

§ 22.38' Quiet zones.

Quiet zones are those areas where it is necessary to restrict
radiation so as to minimize possible impact on the operations of
radio astronomy or other facilities that are highly sensitive to
interference. The areas involved and procedures required are as
follows:

(a) NMO, NRRO. The requirements of this paragraph are
intended to minimize possible interference at the National Radio
Astronomy Observatory site located at Green Bank, Pocahontas
County, West Virginia, and at the Naval Radio Research Observato
ry site at Sugar Grove, Pendleton County, West Virginia.

(1) Carriers planning to construct and operate a new or modified
Public Mobile services station at a pennanent fixed location within
the a.-a bounded by N.39·15' on the north, W.7S·30' on the east,
N.37·3O' on the south, and W.SO·30' on the west must notify the
Director, National Radio Astronomy Observatory, Post OffIce Box
No.2, Green Bank, west Virginia 24944, in writing, of the technical
detals of the proposed operation. The notification must include the
geographical coordinates of the antenna location, the antenna

Table C-2 - Technical Requirements for Directional Antennas

Frequency range Maximum beamwidth Suppression

35 to 512 MHz 80· 10 dB

512 to 1500 MHz 20· 13 dB

1500 to 2500 MHz 12· 13 dB
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height, antenna directivity (if any), the channel, the emilslon type
and power.

(2) When an application for~ to altation is fiIId
with the FCC. the notlftcation required in PII ph (a)(1) of this
section should be sent at the same time. The application must state
ttle..that notlIIcation in accordaAce witt .......,m (a)(1) of this
eec:tion wu 1Mde. NtM nteelpt of sueh appbIons, the FCC will
aIow a period of 20 d8ya for comments or objections in response to
the notifications indicated.

(3) If an objec:IIon to the propoeed opeAdion is receMKl during
the 2O-day period from the National RMio AMronomy ObIervatory
for belf or on behalf of the Naval Radio~ Observatory. the
FCC wII. aftlIlr consideration of the rwcorQ, t8b whaever action is
deemed appropriate.

(b) T.., _.in. The requiNmenta of this paragraph are
ifMnded to minimize pouI)le intertIIrancle at the Table Mountain
Radio Receiving ZOne of the Research Laboratories of the Depart
ment of Commerce located in Boulder County, Colorado.

(1) Carriers planning to conatruct and ......a new ormodified
Public Mobile Services station at a pennanent f'ilCed location in the
vicinity of Boulder County, Colorado a.. adviMd to give consider
ation. prior to filing appIcations, to the need tIo protItct the Table
Mountain Radio Receiving zone from ""..nce. To pr8vent
degradation of the p....nt ambient radio slgnallevel at the site, the
DepMment ofConmerce .... to .n....1hIIt the field strengths of
any radiated signa" (exGluding retIIdId ........) l8C8ived on this
1800 aent .. (in the vicinity of coordIn.... 40-07'50- North
Latilude, 105°14'40- West longlude) l8IuIting from new a..ign
ments (other than mobile stations) or from the modification or
..location of existing facilities do not exceed the values given in
Table C-3.

(2) Advance conaulation is reconwnended, particularly for
eppIIcanIa that have no ....bIe data to incIIcMI whether the field
sftngtIl or power ftux density figu... in the aboIIe table would be
exceeded by their proposed radio faclities. In general, coon:linetion
is recommended for:

(i) Stations located within 2.4 kilometers (1.5 miles);

(i) StatIons Iocatad within 4.8 kiIometIrs (3 mIIH) transmilling
with 50 watts or more efIIIctive radiated power (ERP) in the primary
plane ofpolarization in the azimuthal direction ofthe Table Mountain
Radio Receiving ZOne;

(iit) Stations located wlhin 16 kllometers (10 mles) transmllllng
witt 1 kW or mont ERP in the primary plllne of pol8riation in the
azimuthal direction of Table Mountain Radio Receiving ZOne;

(Iv) stIIIons IocMId wlhin 80 kilometers (50 miles) transmitting
with 25 kW or mont ERP in the primary plllne of polarization in the
azimuthal direction of Table Mountain Receiving Zone.

(3) Applcants concemed are urged to communicate with the
Radio Frequency Manegernent Coordinator, Depal1ment of Com
merce. Research SupportServices NOAARIE5X2. BouIderlaborato
ties. Boulder, CO 80303; Wlephone (303) 497-6548, in advance of
tiling their appliclltlons with the FCC.

(4) The FCC will not Senten applications to de1ltnnine whether
advance conaullltlon hast8ken place. However, such consulation
may avoid the filing ofobjections from the Department ofCommerce
or institution of proceedings to modify the authorizations of stations
that radiate signals wit! a field strength or power flux density at the
sil8 in excess of those specilied herein.

(c) FedtralComrm!!icltionsCon'mipion prptId!d1le1d o1IIces.
The requil8ments of this paragraph are intended to minimize
possible interfentnce to FCC monitoring ac:tivlties.

(1) Carriers planning tD construct and opef'8te a newormodltled
Public: Mobile services station at a permanent fixed location in the
vicinly of an FCC protected field offiCle are advised to give consider
ation, prior to fling applic8tions, to the need to avoid interfering with
the monitoring actlvltles of that office. FCC protected field offices
are listed in § 0.121 of this chapter.

(2) Applications for stations (except mobile stations) that could
produce on any channel a dil8ct wave fundamental field strength of
g...ter than 10 mVIm (-85.8 dFIWlm2 power flux den_1y assuming
a free space characteristic impedance of 120" Q) in the authorized
bandwidth at the proteclllld field office may be examined to deter
mine the petentlal for in......nce with monitoring actMties. After
conlideration of the efrec:D of the predicted field strength of the
proposed station, including the cumulative effects oflle signal from
the proposed station with other ambient radio field strength levels at
the protected field olfice. the FCC may add a condition resbicting
radiation toward the protected field office to the station authorization.

(3) In the event that the calculalilld field strength exceeds
10 mVIm at the prolillcted field office site. or if there is any question
whether field strength Ie¥e" might exceed that ......1. advance
consubtlon with the FCC to discuss possible measlns to avoid
inte,.rence to monitoring activlies should be considered.

Table C-3 - Reid Strength Limb for Table Mountain

Frequency range Field strength Power flux density

1.6 to 470 MHz 10 mV/m -65.8 dfNoJlrrt

470 to 890 MHz 30 mVim -56.2 dfNoJlrrt

890 to 3000 MHz 1 mVim -85.8 dfNoJlrrt

Note: Equivalent values of power flux density are calculated assuming free space characteristic impedance of 376.7 Q (120" Q).
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ProIpecIIve appbnts may communicate with: Chief, rleld
OperdonsSureau,FederalCommunications Commission,Washing
ton, DC 20554.

(4) Adv8nce consullation is rec:ommencIed for applicants that
have no ..lI8bie d_ to indicate whether the field strength or power
flux density figure indicated would be exceeded by their proposed
radio facililles. In general, coordination is recommended for:

(i) Stations IoclIted within 2.4 kilometers (1.5 miles);

(N) Stations IoclItec:I within 4.8 kiIomellll1l (3 miles) with 50 wds
ormore average eft'l!lctive radiated power (ERP) in the primary plane
ofpolarization in the azimuthal direction ofthe protected field offices.

(iii) Stations located within 16 kiIometIIrs (10 miles) with 1 kWor
more average ERP in the primary plane of polarization in the
azimuthal direction of the protected field office;

(iv) Stations located within 80 kilometel's (50 miles) with 25 kW
or more average ERP in the primary plane of polarization in the
azimuthal direction of the protected field office;

(5) Advance coordination for stations transmitting on channels
above 1000 MHz is recommended only if the proposed station is in
the vicinity of a protected field office designated as a satellite
monitoring facility in § 0.121 of this chapter.

(6) The FCC will not saeen applications to dellllTY1ine whether
advance consultation has taken place. However, such consultation
may serve to avoid the need for later modification of the
authorizations of stations that interfere with monitoring activities at
protected field offices.

§ 22.371 DiaturtJanceofAM broadoat stationantenna patlems.

Public MoblIe Service licensees that construct or modify towers
in the immediate vicinity ofAM broadcaststations are responsible for
meuures necessary to correct disturbance of the AM station
anl8nna patI8m which causes operation outside of the radiation
paramelllrs specified by the FCC for the AM station, if the
disturbance occurred as aresult ofsuch construction ormodification.

(a) Non-directional AM stations. If tower construction or
rnodiIcItion is planned within 1 kilometer (0.6 mile) of a non
directional AM broadcast station tower, the Public Mobile Service
licen.. must notify the licensee of the AM broadcast station in
advance ofthe planned construction ormodiftcation. Measurements
must be made to determine whetherthe construction or modification
affected the AM station antenna pattem. The Public Mobile Service
licensee is responsible for the installation and continued
maintenance of any detuning apparatus necessary to restore proper
non-directional perfolTY1ance of the AM station tower.

(b) Di!diona' AM stations. If tower construction or modification
is planned within 3 kilometers (1.9 miles) of a directional AM
broadcast station array, the Public Mobile Service licensee must
notify the licensee of the AM broadcast station in advance of the
planned construction or modification. Measurements must be made
to detelTY1ine whether the construction or modification affected the
AM station antenna pattem. The Public Mobile Service licensee is
responsible for the installation and continued maintenance of any
detuning apparatus necessary to restore proper performance of the
AM station array.
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§ 22.373 Acces. to transmitters.

Unless otherwise provided in this part, the design and installation
of transmllers in the Public Mobile Services must meet the
requirements of this section.

(a) Transmltller8 and control points, other than those used with
in-builcting radilltion systems, must be installec:l such that they are
relldlly accessible only to persons authorized by the licensee to
operate or service them.

(b) Transmillers must be deslgned and inslalecl such that any
adjustments or controls th8t could cause the transmiller to deviate
from its authorized ot)8ratlng parameters are readily accessible only
to persons authorized by the Rcensee to make such adjustments.

(c) Transmillers (other than hand-carried orpack-carried mobile
transmitters) and control points must be equipped with a means of
indic8ting when the control circuitry has been put in a condition that
should cause the transmitter to radiate.

(d) Transmitters must be designed such that they can be tumed
off independently of any remote control circuits.

(e> TransmiUers used with in-builcling radilltion syslllms must be
installed such that, to the extent possible, they are readily accessible
only to persons authorized by the licensee to access them.

(f) Transmitters used with in-building radiation syslllms must be
designed such that, in the event an unauthorized person does gain
access, that person can not cause the transmitter to deviate from its
authorized operating parameters in such a way as to cause
interference to other stations.

§ 22.3n Type-acceptance of transmitters.

Except as provided in paragraph (b) of this section, transmitters
used in the Public Mobile services must be type-accepted for use in
the services regulated under this part. Transmitters must be type
accet»ted when the station is ready for service, not necessarily at the
time of filing an application.

(a) The FCC may list as type-accepted only transmitters that are
capable of meeting all technical requirements of the rules goveming
the service in which they will operate. The procedure for obtaining
type-acceptance is set forth in Part 2 of this chapter.

(b) Transmitters operating under a developmental authorization
(see Subpart OJ do not have to be type-accepted.

(c) Type-accepted transmitters are listed in the FCC's "Radio
equipment List,· which is available for public inspection at the FCC
in Washington, DC, and its field offices.

(d) In addition to the technical standards contained in this part,
transmitters intended for operation in the C8nular Radio1elephone
Service must be designed to comply with the technical requirements
contained in the cellular system compatibility specification (see
§ 22.933) and the electronic serial number rule (see § 22.919).

§ 22.379 Replacement of equipment.

Licensees may replace any equipment in Public Mobile Service
stations without applying for authorization or notifying the FCC,
provided that:



(a) If a tnlnlmillr Is ...pIaced, the ......aement tnlnamilIier must
be type1cc:epted for use in the Pubic MobIe Services;

(b) The antenna struc:lu... must not become a hazard to air
naviption and Its height must not be not incrused;

(c) The intIIl1enlnca potenti81 of the station must not be in
creased;

(d) The effecIlve radlal.ed power, emlseion type, antenna
radiation pattam and canter of radlatlon height above average
terrain ani not changed.

I 22.381 Auxllillry test transmltt8rs.

Auxilillry test tnlnsmlters may be used only for testing the
perfotmllnce of ftxed AKleiving equipment IocaIM remotely from the
control point Auxiliary test tnln"""" may tranamit only on
channels designated for mobile transmibers.

I 22.313 In-buIIding raellMion .y........

Lican.... may instaU and ope" lrHiMIlding radlMlon systems
wlIhout applying for authorization ornotifying the FCC, provided that
the Ioc:ations of the in-building radiltion systems are within the
protecDd Mrvica a...a of the Iicen...'s authorized tnlnsmltter(s) on
the same channel or channel block.

S"rt D • Developmental Authortatlons

I 22.401 Deecriplion .nd purpclMS fA devefoprnental
.uIhorizatIons.

Conmunications common carriers may apply for, and the FCC
may g nt, .uthority to conlWct .nd opendlt one or more
tnI IUbject to the rulas in this 8Ubpart and other limitations,
...... and/or condlIioAs that may be~. Authorizations
grMtiId on this basis .... developmental authorizations. In general,
the FCC grants developmental authorizdona in situations and
circumstances wf1enl itcannot ...asonably bedetermined in advance
whether a particular tran.miller can be operallecl or a particular
servicle can be provided without caueing interference to the service
ofexisting stations. Forexample, the FCC maygrantdevelopmental
authorizations for:

(a) Field strength surveys to evaluate the technical suitability of
antenna Ioc:lItions for stations in the Public Mobile Services;

(b) Experimentation leading to the potential development of a
new Public Mobile service or technology; or,

(c) Stations transmitting on channels in certain frequency
ranges, to provide a trial period during which it can be individually
dettnnined whether such stations can operate without causing
excessive interference to existing services.

§ 22.403 General limitations.

The provisions and requirements ofthis section are applicable to
all developmental authorizations.

(a) Developmental authorizations are granted subject to the
condition that they may be cancelled by the FCC at any time, upon
notice to the licensee, and without the opportunity for a hearing.
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(b) Except.otherwise indicated in this subplrt, developmental
authollalions normaly terminate one year from the datil of grant.
The FCC "'y, however, specify a different term.

(c) stations operating unc:lerdevelopmental authorizations must
not iDrfere will the services of regu"rIy authorized stations.

(d) A gf8nt of a developmental authorization does not provide
any aSSUf8nce thet the FCC will gf8nt an application for regular
authorization to operate the same transmiller(s), even if operation
during the developmental period has not caused intllrference and/or
the developmental program is successful.

§ 22.409~I authorization for a new Public MobIle
seMce or technology.

The FCC may grant appllcstions for developmental authority to
construct and operate transmitters for the purpose of developing a
new Public Mobile Service or a new technology not regularly
authorized under this part, subieet to the requirements of this
section. Such applications may request the use of any portion of the
spectrum allocated for Public Mobile Services in the Table of
FrequencyAIocattons contained in Part 2 ofthis chapter, regardless
of whether that spectrum is regularly availlble under this part.
RequeatB to use any portion of the spectrum for a service or
purpose other than that indicated in the Table of Frequency
Allocations in Part 2of this chapter may be made only in accordance
with the provisions of Part 5 of this chapter.

(a) Prelimin,rv _rmination. The FCC will make a prelininary
delllmination With nasped to the facto" set forth in paragraphs
(a)(1) through (aX3) of this section before acting on an applcation
for developmental authority pursuant to this section. These factors
are:

(1) That the pUblic interest, convenience or necessity warrants
consideration of ttle establishment of the proposed service or
technology;

(2) That the proposal appears to have potential value to the
public that could warrant the establishment of the new service or
technology;

(3) That some operational data should be developed for consid
eration in any rule making proceeding which may be initiated to
establish such service or technology.

(b) Petl!!on !'!!Qum. Applications for developmental
authorizations pursuant to this section must be accompanied by a
petition for rule making requesting the FCC to amend its rules as
may be necessary to provide for the establishment of the proposed
service or technology.

(c) Application !'!!Quirements. Authorizations for developmental
authority pursuant to this section will be issued only upon a showing
that the applicant has a definite program of research and
development which has reasonable promise of substanti81
contribution to the services authorized by this part. The application
must contain an exhibit demonstrating the applicant's technical
qualifications to conduct the research and development program,
including a description of the nature and extent of engineering
facilities that the applicant has available for such purpose.
Additionally, the FCC may, in its discretion, require a showing of
financial qualification.
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(d) Ccmnyn!cItion I!IYija Igr hi! .......,.. Stlltions
aulhorlzed under developmentalauthorlz8tionl if1IntIld pursuant to
this section must not be UMd to provide communic8tion service for
hire, unless otherwise specifically authorized by the FCC.

(e) AdhpnC! to PI!)QI!!II· Carriers grHtld developmental
authorization pursuant to this section must substantially adhere to
the program of research and development described in their
appHcation for developmental authorization, unless the FCC directs
otherwise.

(f) Report l!Qui!!!,!!!nts. Upon cornpIRon of the program of
resurch and development, or upon the expiration of the develop
mental authorization underwhich such program was permitted, or at
such times during the term of the station authorliEation as the FCC
may deem necessary to evaluate the progress ofthe developmental
program, the licensee shall submit a comprehensive report,
containing:

(1) A description of the progress of the program and a detailed
analysis of any result obtained;

(2) Copies of any publications prodUced by the program;

(3) A listing of any patents applied for, including copies of any
patents issued;

(4) Copies of any marketing surveys or other measures of
potential public demand for the new service;

(5) A c:IescrlltiOn of the carrier's experiences with operational
aspec:ta of the program including -

(i) The duration of transmissions on each channel or frequency
range and the technical parameters of such transmissions; and,

(ii) Any inl8rference complaints received as a result of operation
and how these complaints were investigated and resolved.

(g) Conf!dtntidy. Normally, applications and developmental
reports are a part of the FCC's public records. However, an
applicant or licensee may request that the FCC withhold from public
records specific exhibits, reports and other material associated with
a developmental authorization.

(h) Renewal. Expiring developmental authorizations issued
pursuant to this section may be renewed if the carrier -

(1) Shows that further progress in the program of research and
development requires additional time to operate underdevelopmen
tal authorization;

(2) Complied with the reporting requirements of paragraph (e)
of this section; and,

(3) Immediately resolved to the FCC's satisfaction all complaints
ofinterterence caused by the station operating underdevelopmental
authority.

§ 22.411 Developmental authorization of 43 MHz paging
transmitters.

Because of the potential for interference to the intermediate
frequency stages of receivers in broadcast television sets and video
recorders, 43 MHz paging channels are assigned only under
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developmental authorlullons subject to the requirements of this
section, except as provided in paragraph (d) of this section.

(a) Carrier !!!pOft!lbl!ly. Carriers so authorized shall operate
the 43 MHz paging selYice under developmental authority for a
period of two years. During the two year developmental period,
carriers must resow any broadcast te!evislCln receiver intermediate
frequency interference problems that may occur as a result of
operation of the 43 MHz paging transrnitter(s). Carriers shall inform
subscribers receiving service on the channels asalgned under
developmental authority during the developmental period that this
service could be terminated by the FCC on short notice if such
action were to become necessary to elininate interference. Carriers
shaH notify the appropriate FCC FIeld Of'Iice, in advance, of the date
on which service to subscribers is to begin.

(b) Periodic !Uryeyt. To determine the extent of any interfer
ence to broIidalst televlaion receivers resulting from operation of
43 MHz paging stations authorized pursuant to this section, carriers
shall conduct semi-annual surveys during the first two years of
operation. The first such survey is to begin on the date when
service to subscribers commences. For each survey, the carrier
sha. contact at least 25t.vislCln viewers to determine whether they
have experienced interference.

(1) The carrier sha. contact viewers located throughout the
geographic area encompassed by a 3 kilometer (2 mile) radius of
the 43 MHz paging transmitter antenna site. The carrier must not
attempt to obtain a m....ding survey by contacting only viewers
less Hkely to be experiencing interference. For example, the carrier
must not contact only the viewers Jocated most distant from the
paging transmitter antenna site. Instead, the carrier shall contact
viewers located near the paging transmitter antenna site.

(2) The carrier shaH not, in sUbsequent surveys, contact viewers
who were contaCl8d in a previous survey; provided that, In the event
that all of the viewers within 3 kilornetefs (2 miles) have been
contaded, viewers located near the paging transmitter antenna site
shall be contacted again.

(c) Periodic !!ports. Following each survey, the carrier shall
submi to the FCC a wrlIten report disclosing and evaluating the
extent of any interference. These reports must include:

(1) The number of the report (1 to 4);

(2) The station call sign;

(3) The file number of the application that resulted in the
developmental authorization;

(4) An exact description of the transmitter location(s);

(5) The date(s) and time ofday when the survey was conducted;

(6) The survey method used (e.g. telephone, on-site, etc.);

(7) The names, addresses and teiephone numbers of the
viewers contacted;

(8) If interference resulted from operation of the 43 MHz paging
station, a summary of how the interference problem was resolved;

(9) The names and telephone numbers of any technical person
nel consulted and/or employed to resolve interference problems.
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(d) El!qt*ns. The FCC 1M)' .."t a regul8r authoriz8tion in

the Pllglng 8f1d R8dlotelephone Service for a43 MHz paging station
in the following circumstances:

(1) After the two-year cIeveIopmentIlI period, provided that
bro8dcUt TV "rfeI8nce compIairIIa have been ntSoMtd by the
C8I'rier il a utlafaclIory manner. LicenIMa that hold a developmen
till authorlEdon for a 43 MHz paging station and w1ah to request a
regular authorization must tile an application (FCC Form 401) prior
to the expiration of the developmental period.

(2) In the ca. of the anlgnment of or a traMfer of control of a
regular authorization of a 43 MHz peglng station in the Paging and
RllcliotltIephone Service, provided that the station has been in
continuous operation providing service with no substantial interrup
tions.

§ 22.413 DeveIoprneIal authoriution of 72-76 MHz fixed
tranamltters.

Becauee of the potential for inl.et'fenlnce with the reception by
bl'Hdcast w.viIion sets and video recorders of full l8fVice TV
stations tra..-niltitg on TV Channels 4 and 5, 72-76 MHz channels
are aaalgned for u.. wiIhin 16 kiometers (10 miles) of the antenna
of any ful I8fVlce TV stIItion transmlliRg on TV Channel 4 or 5 only
under developmental authorizations subject to the requirements of
this section, except as provided in paragraph (b) of this section.

(a) ca.r !!!QOntbMY. Carriers so authorized shan operate
the 72-76 MHz fixed station under devetopmental authority for a
period of at least six months. During the developmental period,
carriers must resolve any broadcast~n receiver interference
probtems that may occur as a result of operation of the 72-76 MHz
transmltter(s).

(b) Exc!ptIons. The FCC may grant a regular authorization in
the Paging and Radiotelephone Service for a 72-76 MHz fixed
station under the following circumstances:

(1) Aftersixmonths ofoperation underdevelopmentlllauthoriza
tion, and provided that broadcast TV inllerference complaints have
been resolved by the carrier in a satlafHtlory manner. the FCC may
grant a regular authorization. Licensees that hold a developmental
authorization for a 72-76 MHz fixed st8tion and wish to request a
regular authoriZation must file an application (FCC Form 401) prior
to the expiration of the developmental authorization.

(2) In the ca.. of the uslgnment of or a transfer of control of a
regular authorization of a 72-76 MHz fixed station in the Paging and
Radiotelephone Service, the FCC may grant such assignment or
consent to such transfer of control provided that the station has
been in continuous operation providing service with no substantial
interruptions.

(3) If a propoaed 72-76 MHz fixed transmiler antenna is to be
located within 50 meters (164 feet) of the amanna of the fuU service
TV station transmitting on TV Channel 4 or 5, the FCC may grant a
regular authorization instead of a developmental authorization.

§ 22.415 Developmental authorization of 928·960 MHz fixed
transmitters.

Channels in the 928-929 MHz and 952-960 MHz ranges may be
assigned underdevelopmental authorizations to fixed transmitters in
point-to-multipoint systems at locations that areshort-spaced (i.e. do
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not meet the 113 kIometer (70 mie) separation requnment of
§ 22.625), subject to the requirements of this section.

(a) CI!!iIr ","DIMly. Applications for developmental
authorizations pursuant to this section must contain an engineering
analysis that shows that no interference will be cauMd or rvceived.
Carriers so authorized shan operate the short-spaced transmltter for
a period of one year.

(b) Exc!plion,. The FCC may grant a regular authorization in
the Pagilg and Radiotelephone Service for a short-spaced fixed
station under the foIowing circumstances:

(1) After one year of operation under developmental authoriza
tion, and provided that no interference has been caused, the FCC
may grant a regular authorization. Licensees that hold a
developmental authorization and wish to request a regular
authorization must tile an application (FCC Form 401) prior to the
expiration of the developmental authorization.

(2) In the case of the assignment of or a transfer of control of a
regular authorization of a short-spaced fixed station in the Paging
and Radiotelephone Service, the FCC may grant such assignment
or consent to such transfer of control provided that the station has
been in continuous operation providing service and no interference
has been caused.

§ 22.417 DeveJopmental al.lthoriution of meteorburst systems.

Because of the potential for interference to other 42-46 MHz
operations, central office and rural subscriber stations in Alaska are
authorized to use meteor burst propagation modes to provide rural
radiotelephone service only under developmental authorizations
sUbject to the requirements of this section, except as provided in
paragraph (b) of this section. See also §§ 22.725(c) and 22.729.

(a) carrier !'!II)(!nli?My. carriers and subscribers so authorized
shan operate the station underdevelopmental authority for a period
of at least one year.

(b) exceptions. The FCC may grant a regular authorization in
the Rural Radiotelephone Service for a central ofllce or rural
subscriber to use meteor burst propagation modes to provide rural
radiotelephone service under the following circumstances:

(1) After one year of operation under developmental authoriza
tion, and proVided that no interference has been caused to other
operations. the FCC may grant a regular authorization. Licensees
that hokl a developmental authorization to use meteor burst
propagation modes to provide rural radiotelephone service and wish
to request a regular authorization must file an application
(FCC Form 401) prior to the expiration of the developmental
authorization.

(2) In the ca.. of the assignment of or a transfer of control of a
regular authorization of a central office or rural subscriber station
authorizing the use of meteor burst propagation modes in the Rural
Radiotelephone Service, the FCC may grant such assignment or
consent to such transfer of control provided that the station has
been in operation providing service with no substantial interruptions.

Subpart E - Paging and Radiotelephone Service

§ 22.501 Scope.
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The rules in this subpart govem the licensing and operation of
public rnobIe paging and radIot8Iephone Mdions. The licensing and
operation of these stations are allo subject to rules elsewhere in this
part that apply generally to the Public Mobile Services. However, in
case of conflict, the rules in this subpart govern.

§ 22.107 Humber of transmitters per stlltlon.

This section concerns the number of transmilters licensed under
each station authorization in the Paging and Radiotelephone
Service. Each station must have at least one transmller. There is
no limit to the number of transmittefs that a station may comprise.
However, transmitters wlhin a station should be operationally related
and/or should serve the same general geographical area.
Operationally related transmMltrs are those that operate together as
a system (e.g. trunked systems, simulcaat systems), rather than
independently. Furthermore, the FCC may spit wlde-area systems
into two ormore stations fOr adminilUative convenience. Except fOr
nationwide paging and other operatlonaHy related transmitters,
transmitters that are widely separated geographically are not
IiceRMd under a Ulgle authorization. The FCC may consolidate
separately authorized stations upon request (FCC Form 401) of the
&censee, if appropriate under this section.

NOTE: NotwiIhstanding the provisions of § 22.507, until further
notice there can be no more than 99 transmitters per station.

§ 22.511 Construction period for the Paging and
RHioIIIlephone service.

The construction period fOr stations in the Paging and Radiotele·
phone Service is one year.

§ 22.515 Permlulble communications paths.

MobIle stations may communicate only with and through base
stations. sase stations may communicate only with mobile stations
and receivers on land or surface vessels.

(2) Antenna manufacturer, model number and type, antenna
height to tip above ground level, the height of the center of radiation
of the antenna above the average terrain, the height of the antenna
center of radiation above the average elevation of the terrain along
each of the 8 cardinal l*lial5, antenna gain in the maximum lobe,
the beamwldth of the maximum lobe of the antenna, a polar plot of
the horizon181 gain pattern of the antenna, the el8c1r1c field
polarization of the wave emitted by the antenna when installed as
proposed;

(3) The center frequency of each channel requested, the
maximum effective radiated power, the etrectlve radiated power in
each of the cardinal radial directions, any non-standard emission
types to be used, including bandwidth and modulation type, the
transmitter classification (e.g. base, fixed, mobile), and the locations,
if any, of any points of communication.

ONE·WAY PAGING OPERATION

§ 22.531 Channels for one-way paging operation.

The foIowlng channels are allocated fOr assignment to base
transmiIIBrs that provide one-way public paging service. Unless
othelWise indicated, al channels have a bandwidth of 20 kHz and
are designated by their center frequencies in MegaHertz.

Low VHF channels

35.20 35.46 43.20 43.46
35.22 35.50 43.22 43.50
35.24 35.54 43.24 43.54
35.26 35.56 43.26 43.56
35.30 35.58 43.30 43.58
35.34 35.60 43.34 43.60
35.38 35.62 43.38 43.62
35.42 35.66 43.42 43.66

High VHF channels

152.24 152.84 158.10 158.70
§ 22.521 ApplicIlIton requirements for the PagIng and

RadIoIeIephone Service.

In addition to infOrmation reqUired by Subparts Band 0 of this
part, applications for authorization to operate a transmitter in the
Paging and R8dioteIephone Service must contain the applicable
supplemen18ry infOrmation described in this section.

(a) Adm!niltrative infOrmation. The fOllowing infOrmation is
required by FCC Form 401, Schedule B.

(1) The number of transmitter sites for which authorization is
requested.

(2) The call sign(s) of other facilities in the same area that are
ultimately controlled by the real party in interest to the application.

(b) Technical infOrmation. The following information is required
by FCC Form 401, Schedule B.

(1) Location description; city; county; state; geographical
coordinates correct to ±1 second, the datum used (NAD 27 or
NAD 83), site elevation above mean sea level, proximity to adjacent
market boundaries and intemational borders;
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UHF channels

931.0125 931.2625 931.5125 931.7625
931.0375 931.2875 931.5375 931.7875
931.0625 931.3125 931.5625 931.8125
931.0875 931.3375 931.5875 931.8375
931.1125 931.3625 931.6125 931.8625
931.1375 931.3875 931.6375 931.8875
931.1625 931.4125 931.6625 931.9125
931.1875 931.4375 931.6875 931.9375
931.2125 931.4625 931.7125 931.9625
931.2375 931.4875 931.7375 931.9875

(a) The43 MHzchannels maybe assigned underdevelopmental
authorizations, pursuant to the requirements of § 22.411.

(b) Channels 931.8875, 931.9125, and 931.9375 MHz may be
assigned only to transmitters providing nationwide network paging
service.

(c) Upon application (FCC Form 401), common carriers may be
authorized to provide one-way paging service using the leased
subcarrier facilities of broadcast stations licensed under Part 73 of
this chapter.



931.4375 931.8875 931.9125 931.9375

(c) Height-power limit. Except as provided in paragraph (d) of

(2) From longitude W.81 ° to longitude W.85°;

f 22.535 EffKtIve~~r 1mb.

The rules in this section establish technical assignment crleria
for the channels IistecI in § 22.531. The.. cril8ria penni channel
assignmentl to be mlIde in a manner such that reception by pubIlc
paging receivers ofsignals from base transmitters, within the service
area of such base tranamill8rs, is proted8d from interference
caused by the operation of independent co-channel base transmit
ters.

(2) Transmit on channel 158.10 or 158.70 MHz and are located
Jess than 5 kilometers (3.1 miles) from any station licensed in the
Public Mobile Services that receives on either of the following
adjacent channels; 158.07 MHz or 158.67 MHz.

(a> Contour overllp. The FCC may gl'8nt an application
requesting assignment of a channel to a proposed base transmitter
only if;

this sec:IIon. the ERP of transmillers on the VHF channell must not
exceed the nlount that would reaul in an average distance to the
..rvice contour of 32.2 kIclmelers (20 mils). The average distance
to the service contour is calculated by taking the arlhmetlc mean of
the distances determined using the procedu.... specified in § 22.537
for the eight cardinal radial directions, excluding cardinal radial
directions for which 90% or more of the distance so calcul81led is
over water.

<e) Adiacent d!I!'tntI protection. The ERP of transmitters must
not exceed 500 WaIlS If they;

(1) Transmit on a channel in the 152-159 MHz frequency range
and are IocMed leis than 5 kilometers (3.1 miles) from any station
bneed in the PrIvate Radio Services that receives on an adjacent
channel; or,

(d) EnCO!1plll!d jntIrferina contour arus. Transmill8rs are
exempt from the balie power and height-power IimIIs of this section
if the area wlIhin their interf!ring contours is~ encompelled by
the interfering contours of operating co-channel ba.. transmll1lers
controIed by the ume 1icenMe. Forthe purpose of this paragl'8ph,
operating transmitters are authorized transmillers that are providing
service to subscrlJers.

(1) The interfering contour of the proposed transmill8r does not
overtip the service contour of any protected co-channel transmill8r
controlled by a carrier other than the applicant unless that carrier
has agreed in writing to accept any interference that may result from
operation of the proposed transmitter; and,

t 22.537 Technical channel assignment criteria.

(2) The service contour of the proposed transmitter does not
overlap the interfering contour ofany protected co-channel transmit
ter controllecl by a carrier other than the applicant, unless the
applicant agrees to accept any interference that may result from
operation of the protected co-channel transmitter; and,

(3) The area and/or population to which service would be
provided by the proposed transmitter is substantial, and service
gained would exceed that lost as a result of agreements to accept
interference.

(b) Protected transmitter. For the purposes of this section,
protected transmitters are authorized transmitters for which there is
a current FCC public record and transmitters proposed in prior-filed
pending applications.

931.2625
931.8625

931.5875
931.6125
931.6375
931.8625

931.4125
931.4625
931.8625

Maximum ERP
(Watts)

600
500

1400
3500

931.1875
931.2125
931.2375

931.3875
931.4125
931.4825
931.4875
931.5125
931.5375
931.5625

931.2875
931.3125
931.3375
931.3825
931.3875

931.1125
931.1375
931.1625

931.2125
931.2375
931.2625
931.2875
931.3125
931.3375
931.3625

931.1625
931.1875
931.2125
931.2375
931.2625

35-36
43-44

152-159
931-932

Frequency Range
(MHz)

931.0125
931.0375
931.0625

931.0125
931.0375
931.0625
931.1125
931.1375
931.1625
931.1875

931.0125
931.0375
931.0625
931.1125
931.1375

(e) Pursuant to the U.S.-Canada Interim Coordination
Considel1ltions for 929-832 MHz, as arTlIIftCIed, only the following
UHF channels may be _igned in the conlnental United States
NoI1tl of Line A or in the State of Alaska East of Line C, within the
indic8ted longitudes:

(1) From longitude W.73·to longitude W.75· and from longitude
W.78° to longitude W.81 0:

(3) Longitudes other than spec:ified in paragraphs (e)(1) and
(e)(2) of this section:

(d) 0Ccuiandy in cue IIIw and oItIer formal and informal
documenta, the low VHF cIMInneia have been ntf8ned to as
"lowband" channell, and the high VHF channels have been referred
to as "guardband" channels.

(4) At. any longitude, with authorization condition requiring
coordinated, shared use and equal access by licensees in both
countries:

(a) Maximum ERP. The ERP must not exceed the applicable
limits in this paragraph under any circumstances.

The ef'Iedive radiated power (ERP) of base transmillrs operat·
ing on the channels listed in § 22.531 must not exceed the limits in
this section.

(b) Basic power limit. Except as provicled in paragraph (d) of
this section, the ERP of transmitters on the VHF channels must not
exceed 500 Watts.
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(e) VHF IINicI opntpur. Forpaging _tions transmllting on the

VHF channels. the diatance from the transmllling antenna to the
service contour along each cardinal radial is calculated as follows:

where d is the radial diatanoe in kilometers
h is the radial antenna HAAT in meters
p is the radial ERP in Watts

(1) Wheneverthe actual HMT is Jess than 30 meters (98 feet),
30 must be used as the value for h in the above fonnula.

(2) The value used for p in the above fonnula must not be less
than 27 dB Jess than the maximum ERP in any direction or O. 1 Watt,
whichever is more.

(3) The distance from the tnlnsmit.ting antenna to the service
contour along any radial other than the eight cardinal radials is
routinely calculated by linear interpolation of distance as a function
of angle. However. in resolving petitions to deny. the FCC may
calculate the distance to the service contour using the fOrmula in
paragraph (e) of this section with actual HMT and ERPdata for the
inter-station radial and additional radials above and below the inter
station radial at 2.50 intervals.

Table E-1 - 931 MHz Paging service Radii

(d) VHF in1!!Itring contpur. For paging stations tnlnsmltting on
the VHF channels. the diatance from the tnlnsmltting antenna to the
intel'fering contouralong each cardinal radial is calculated as fOllows:

d =6.509 l( h°.21 l( pO.17

where d is the radial distance in kilometers
h is the radial antenna HAAT in meters
p is the radial ERP in Watts

(1) Wheneverthe actual HAAT is less than 30 meters (98 feet),
30 must be used as the value for h in the above fonnula.

(2) The value used for p in the above fonnula must not be less
than 27 dB less than the maximum ERP in any direction or 0.1 Watt.
whichever is more.

(3) The distance from the transmitting antenna to the interfering
contour along any radial other than the eight cardinal radials is
routinely calculated by linear interpolation of distance as a function
of angle. in resolving petitions to deny, however. the FCC may
calculate the d_nce to the interfering contour using the fonnula in
paragraph (d) of this section with actual HAATand ERPdata for the
inter-station radial and additional radials above and below the inter
station radial at 2.50 intervals.

(e) 931 MHz service contour. For paging stations transmitting
on the 931 MHz channels, the service contour is a circle, centered
on the transmitting antenna, with a radius detennined from
Table E-1.

(1) 931 MHz interferina contour. Forpaging stations transmitting

service Radius
km (miles) Effective Radiated Power (Watts)

Antenna HAAT 0-125 126-250 251-500 501-1000 1001-1860 1861-3500
meters (feet)

0-1n 32.2 (20) 32.2 (20) 32.2 (20) 32.2 (20) 32.2 (20) 32.2 (20)
(0-581)

178-305
32.2 (20) 32.2 (20) 32.2 (20) 322 (20) 37.0 (23) 41.8 (26)

(582-1001)

306-427
32.2 (20) 32.2 (20) 37.0 (23) 41.8 (26) 56.3 (35) 56.3 (35)(1002-1401)

428-610
32.2 (20) 37.0 (23) 41.8 (26) 56.3 (35) 56.3 (35) 56.3 (35)

(1402-2001)

611-861 37.0 (23) 41.8 (26) 41.8 (26) 56.3 (35) 83.7 (52) 83.7 (52)
(2002-2825)

862-1219 41.8 (26) 56.3 (35) 56.3 (35) 83.7 (52) 83.7 (52) 83.7 (52)
(2826-3999)

1220+ 56.3 (35) 56.3 (35) 83.7 (52) 83.7 (52) 83.7 (52) 83.7 (52)
(4000+)
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on the 931 MHz channels, the inteItIrIng contour is a circle,
centered on the transmiltlng antenna, wIh a radius determined from
T.ble E-2.

(g) l!!=bul!dinq I'Idlation SYMns. The locations of in-buildlng
radi8tion syatIms must be wilhin the senrict contour(s> of the
licenMe's authorized tranamillet(s) on the ....channel. In-buildlng
radiation syatems are not proteded facMies, and therefore do not
have service or interfering contours.

I 22.539 Additional cMnnel policies.

The rulls in this section govem the proceulng ofapplications for
a paging channel when the appIcant ".appIed for orbeen granted
an .uthorization for other paging chaMeilin the ume geographic
a..... This section applies to IPPIications PIQPOIinSJ to use the
channelllllllKt in § 22.531, excluding liendonwide networkpating
ch.nnels and broadcast station subcarriera, or the channels IistId
in § 22.561, where the application propoMS to use those channels
to pmvide pagi1Q MI'Vice only. The general policy of the FCC is to
aSlign one paging ch.nnel in .n area to • C81rier per application
cycle. That is, a carrier must apply for one paging ch.nnel, receive
the authorization, construct the stIItion, provide service to
subscribers, and notify the FCC of commencement of service to
subscribers (FCC Form 489) before applying for.n additional paging
ch.nnel in that area.

(a) VHFJrIM't*a in "'"' .... My tranarniIaltr on .ny VHF
channel listed in § 22.531 is considered to be in the same geograph
ic ..... as another transmitter on any other VHF channel listed in
§ 22.531 if:

T.ble E·2 • 931 MHz PBgtng interfering R.dli

(1) One transmbtr location is within the service eree of the
other transmitter; or,

(2) The a....wlltlin the overlap ofthe MrVice contowa of the two
traMmlltlrs con...... SO percent or more of the service eree of
eilher of the transmllt8rs.

(b) 931 MHz!llnlml!ts in ume IIU. Any bansmlter on any
931 MHz channel" COMldereeI to be In the same geographic area
.s another tranll1llllr on any channel listed in § 22.531 if it is
IocatIId less th.n 84.4 IdIornelIers (40 miles) from that transmitter.
Lltewiae, any transmitter on any channel listed in § 22.531 is
coneldered to be in the...g80grephicarea asanolhertransmltler
on any 931 MHz channel if It is Ioc8ted less than 64.4 kilometers
(40 miles) from that transmitter.

(c) 1*1 ch'nnel The FCC will not Meign more than one
channel for new P8Qing stations. Paging stations are considered to
be new if there are no authorized transmitters on any channel listed
in § 22.531 contJolIed by the applicant in the samegeographic area.

(d) Addition,l channel. Applications for transmilters to be
Iocatad in the same geographic area as an authorized station
contJOlIed by the applicant, but to operate on a dll'l8rent channel, are
considered as requesting an additional channel for the authorized
_tion, unless paragnlJJh (e) of this section applles.

(e> AdcIition.I ..... on Ifme chiMe!. NotwlIhstanding
other pro\riH)ns of this section, applications for transmilers to be
10Qted in the same geographic area as an authorized station
controlled by the ,ppllcant, and to operate on the same paging

InterMring Radius
km (miles) Effective Radiated Power (Walls)

Antenna HAAT 0-125 126-250 251-500 501-1000 1001-1860 1861-3500
meters (feet)

0-1n 80.5 (50) 80.5 (50) 80.5 (SO) 80.5 (SO) 80.5 (50) 80.5 (SO)
(0-581)

178-305
80.5 (SO) 80.5 (50) 80.5 (50) 80.5 (50) 88.5 (55) 96.6 (60)

(582-1001)

306-427
80.5 (50) 80.5 (50) 88.5 (55) 96.6 (60) 130.4 (81) 130.4 (81)

(1002-1401)

428-610
80.5 (SO) 88.5 (55) 96.6 (60) 130.4 (81) 130.4 (81) 130.4 (81)

(1402-2001)

611-861
88.5 (55) 96.6 (60) 96.6 (60) 130.4 (81) 191.5 (119) 191.5 (119)

(2002-2825)

862-1219
96.6 (60) 130.4 (81) 130.4 (81) 191.5 (119) 191.5 (119) 191.5 (119)(2826-3999)

1220+
130.4 (81) 130.4 (81) 191.5 (119) 191.5 (119) 191.5 (119) 191.5 (119)(4000+)
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channel, ale not considered to be requests for an additional paging
channel.

(1) Amlndmtnt of _Ina 1II!!IqItlon. If the FCC receives and
accepts 101' tiling an application for a tranImiIIr 10 be IocatBd in the
same geographic alea as a tI1Insmilter propoeed in a pending
applic8tion pleviously filed by the applicant, but on a dillalent
channe~ the subsequent appllcetion is CONIideted as a major
amendrnentto change the technical propoeal ofthe prlorapplication,
unIHs Parllgl'8Ph <e) applies. The filing date of any application so
amended is the date the FCC leceived the sub8equent application.

(I) Rilmtssl of IH!IHturI....fpr IddIpnaI channel.
If the FCC receives an application requesting an additional channel
for an authorized station priorto receivi'lg nollllcation that the station
is providing service to subscribers on the authorized channel(s), the
FCC may dlamiss that application without prejUdice in accordance
with § 22.128.

§ 22.541 PI'acedures for mutually excll.-1Ye 931 MHz paging
applications.

Mutually exclusive 931 MHz appliclltions are processed in
accordance with the Nles in this section.

<a) FiIinA groups. Pending mutually excIusMit applications are
proceued in tiling groups. Mutually exclusive applications in a filing
group a..given concurMnt CONIideration. The FCC may dismiss as
defec:Iive (pursuant to § 22.128 of this part) any mutualy exclusive
applcatlon(s) whose filing date is outllide of the date range for
inclusion in the fiIlng group. The types of filing groups used in day
to-dayapplication processing are specified in paragraph (b)(3) ofthis
section. A filing group is one of the following types:

(1) Renewal fling group. A renewal filing group comprises a
tinely·fIled application for lenewal of an authorization and all timely
fled mutually exclusive competing applieations.

(2) SJme1iav ft!!ng group. A sarne-day filing group comprises
aB mutually exclusive applications whose fling date is the same day,
which is nonnally the filing date of the first-filed application(s).

(3) Th!f!Y-d.v notice and cut-ofJ fiIinp group. A thirty-day notice
and cut-off tiling group comprises mutualy exclusive applications
who.. filing date is no later than 30 days after the date of the Public
Notice listing the first·filed app!ication(s) (according to the filing
dates) as acceptable for filing.

(4) WlIldow filina group. A window filing group comprises
mutually exclusive applications whose filing date is within an
announced filing window. An announced filing window is a period of
time between and including two specific dates, which are the first
and last dates on which applications (or amendments) for a
particular purpose may be accepted for filing. In the case of a one
day fling window, the two dates are the same. The dates are made
known to the public in advance.

(b) Procedures. Generally, the FCC may grant one application
in a filing group of mutually exclusive applications and dismiss other
application(s) in the filing group that are exclUded by that grant,
pursuant to § 22.128 of this part.

(1) selection methods. In selecting the application to grant, the
FCC may use competitive bidding or comparative hearings,
depending on the type of applications involved.
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(2) Di!milul of tpD!icdons. The FCC m81y dismiss any
application in a fling group that is defective or othelWise subject to
dismissal under § 22.128 of this part, either before or after
employing selection procedures.

(3) TYD! of _ group UHd. Except as otherwise provided in
this part, the type of tIng group used in processing of two or mole
mutually exclusive applicatlons depends on the purpose(s) of the
applications.

(Q If one of the mutually exclusive applications is a timely·fIled
application for renewal of an authorization, a renewal filing group is
ull8C!.

(Ii) Ifany mutually exclusive application flied on the earliest filing
date is an application for modification and none of the mutually
exclutlive applications is a tlmely·filed application for renewal, a
same-day filing group is used.

(iii) If all of the mutually exclusive applications flied on the
eal!liest filing date are applications for initial authorization, a thirty·
day notice and cut-off filing group is used.

(4) Disposition. If there is only one application in any type of
filing group, the FCC may grant that application and dismiss without
prejudice any applications excluded by that grant (i.e. not In the filing
group). If there is more than one mutually exclusive application in
a flIing group, the FCC disposes of these applications as follows:

(Q Applications in a renewal filing group. All mutually exclusive
applications in a renewal filing group are designated for comparative
consideration in a hearing.

(ii) Applicatiol!$ in a thirty-day notice and cut-off filIna group.

(A) If aU of the mutually exclusive applications in a thirty-day
notice and cut-off filing group ale applications for initial authorization,
the FCC administers competitive bidding procedures In accordance
with Subpart Q of Part 1 of this chapter. After such procedures, the
application of the successful bidder may be granted and the other
applications may be dismissed without prejUdice.

(8) If any of the mutually exclusive applications in a thirty-day
notice and cut-off filing group is an application for modification, the
FCC m81y attempt to resolve the mutual exclusivity by facitating a
settlement between the applicants. If a settlement is not reached
within a reasonable time, the FCC m81y designate aU applications in
the filing group for comparative consideration in a hearing. In this
event, the result of the hearing disposes aU ofthe applications in the
filing group.

(in) Applications in a same-dav filing group. If there are two or
more mutually exclusive applications in a same-day filing group, the
FCC may attempt to resolve the mutual exclusivity by facilitating a
settlement between the applicants. If a settlement is not reached
within a reasonable time, the FCC may designate all applications in
the filing group for comparative consideration in a hearing. In this
event, the result of the hearing disposes al/ of the applications in the
filing group.

(iv) Applications in a window filing group. Applications in a
window filing group are processed in accordance with the
procedures for a thirty-day notice and cut-off filing group in
paragraph (b)(4)(ii) of this section.



i 22.561 Channels for one-way or two-way mobile operation.

(2) For each proteded transmitter identified, show the results of
~ calcul8tlons indicllllng that there would be no overlap of
service and intelfering contours, or alematMtly, indicate that the
Ilceneee of or applicant for the protlltded transmitter and/or the
appIcant, as requinld, have agreed in wrlting to accept any
interfarence resulting from operation of the proposed transmitter.

(1) Identify each protected transmitller located within
109 kilometers (88 miles) of the proposed transmbtr in directions
in which the dl8tance to the inteffering contour Is 76.5 kiIometIers
(47.5 mills) or less, and within 178 klome1ers (111 mIes) of the
proposed transmitter in directions in which the distIInce to the
intlrfering contour exceeds 76.5 kilometers (47.5 miles).

(b) Encompapment phibit. An exhibit showing that the area
within the interfering contour of the proposed transmlter would be
totally encompassed by interfering contours of operating co-channel
base transmbtrs controlled by the applicant is requinld for app&ca
tions to operate a transmMer with ERP eXceeding the basic power
and height-power limits of § 22.535. For VHF trsnsmilters, this
enc:ompassment exhibit may substitute for the interference exhibit
required in paragraph (a) of this section.

ONE-WAY OR TWO-WAY MOBILE OPERATION

mobilebase

VHF channels

mobilebase

The following channels are allocated for paired assignment to
transmitters that provide (or support other transmitters that provide)
on8-WllY or two-way pUblic land mobile service. These channels
may be assigned for use by mobile or base transmitters as indicat
ed, and to fixed transmitters (including control, repeater or other
fixed transmitters). The mobile channels may also be assigned for
use by base or fixed transmltBrs under certain cin:urnstances (see
§ 22.567(h». Unless otherwise indicated, an channels have a
bandwidth of 20 kHz and are designated by their center frequencies
in MegaHertz.

i 22.151 NatIonwide network~ ..rvlce.

(Q any applcation reqUftting an authorization for a new station;

(Ill) anyapplcation requnting authoriUtion foranewtransmitter
at a location mo.- than 2 kilometers (1.2 miles) from any existing
transmbtrs of the applicant licensee on the requested channel.

(II) any application requesting authorization for an existing
station to operate on an additional channel.

(3) An "application for modillcation" is any application otherthan
an appliclltion for initial authorization or renewal.

(a) NIIic!nwidt network _,*",. If and when a nationwide
network paging channel becomM availlbJe fora..ignment, the FCC
wli issue a Public Notice inviting applications from carriers seeking
to orpnize a nationwide network paging service. The Public Notice
will provide complete details regarding application requirements and
procedures.

(M) the major amendment as receivecl is defective or otherwise
found unacceptable for ting.

(2) An "applic:ation for initial authorization" is:

(1) The~ date" of an application ilthe date on which that
application wu nteeived in a condlion acceptable for filing or the
d. on wttich the moat recenIIy 1IIId INIjor amendment to that
application was nteeivecl, whichever iI I8ter, excluding major
amendments in the following circumatances:

(0 the major amendment reflects only a change in ownership or
control found by the FCC to be in the public interest; or,

(c) TtmJi!oIogy. For the purposes of this teetion, terms have
the following meanings:

The rules in this section govem the application for and provision
of nationwide network paging service on the channels reserved
specifically for auch service in § 22.531(b).

UHF channels

(c) AatId !ocaI ClrriIfI. Partin seeking to become afIIiated
local carriers in a nationwide network P8ling service must have
specIIIc completed contracts with the network organizer with which
they are proposiAg to aftllia1ll. Applications may conlSin a letter, in
lieu of the conlnlGts, indicating that the applicant has a completed
contract with the organizer.

(d) LifblHtv for technical operation. Nationwide network
organizers and aftllillted local carriers are jointly and severally liable
for the technical operation of the local network stations.

152.03 158.49
152.06 158.52
152.09 158.55
152.12 158.58
152.15 158.61
152.18 158.64
152.21 158.67
152.51 157.77
152.54 157.80

152.57 157.83
152.60 157.86
152.63 157.89
152.66 157.92
152.69 157.95
152.72 157.98
152.75 158.01
152.78 158.04
152.81 158.07

§ 22._ One-way PIIglng application requirements.
base mobile base mobile

In addition to information required by Subparts Band 0 and
§ 22.529 of this part, applications for authorization to operate a
paging transmitter on the channels listed in § 22.531 must contain
the applicable supplementary information described in this section.

(a) Interference exhibit. Except as provided in paragraph (b) of
this section, an exhibit demonstrating compliance with § 22.537 with
regard to proteded transmitters is required for applications to
operate a transmitter on th~ VHF channel~. This exhibit must:

454.025 459.025
454.050 459.050
454.075 459.075
454.100 459.100
454.125 459.125
454.150 459.150
454.175 459.175
454.200 459.200
454.225 459.225

454.350 459.350
454.375 459.375
454.400 459.400
454.425 459.425
454.450 459.450
454.475 459.475
454.500 459.500
454.525 459.525
454.550 459.550
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454.250 459.250
454.275 459.275
454.300 459.300
454.325 459.325

454.575 459.575
454.600 459.600
454.625 459.625
454.650 459.650

(g) other tran!!!*rs. The ERP of dispatch and auxilillry test
transmitters must not exceed 100 watts.

5 22.517 Technical channel assignment criteria.

5 22.58& Tr'IIrwmlttlng power limits.

The traMmilting power of base, mobile and fixed transmiltefs
openating on the channels Iistecl in § 22.561 must not exceed the
Iimis in this section.

(a) Mpi'num ERP. The effective radi8ted power (ERP) of bue
and fixed transmitters must not exceed the applicable limits in this
paragraph under any circumstances.

5 22.563 ProvIsion of rur'lll raclot8Iephone service upon
request

Channelsinthefrequencyranges152.03-152.81,157.n-158.67,
454.025-454.650 and 459.02~59.650 MHz, incluaive, are al80
allocated for aaignment in the Rural Rlldiotlelephone SefVice.
Stations in the Paging and Radiotelephone Service that provide two
way public mobile service on these channels must aIao provide rural
radiotelephone service upon request from a subscriber.

The rules in this section establish technical assignment criteria
for the channels IiIt8d in § 22.561. The c:rIeria In paragraphs (a)
through (f) of this section permit channel assignments to be made
in a manner such that reception by public mobile receivers ofsignals
from base transmitters, Within the service area of such base
transmitters, is protec:ted from interference caused by the operation
of independent co-channel base and fixed transmitters in the Paging
and Radiollelephone Service and central office stations, inclUding
Basic Exchange Telephone Radio Systems (BETRS), in the Rural
Radiotelephone Service. Additional criteria in paragraph (g) of this
section permit channel assignmenls to be made in a manner such
that BETRS communications are protected from interference caused
by the operation of independent co-channel base and fixed
transmitters in the Paging and Radiotelephone Service and other
central office stations in the Rural Radiotelephone Service.
Separate criteria in paragl1lph (h) apply only to assignment of the
channels designated in § 22.561 as mobile channels to base and
fixed transmlters, and permit these channel assignments to be
made in a manner such that reception by public base and fixed
receivers of signals from associated mobile and fixed transmitters Is
protected from interference caused by the operation of independent
co-channel base and fixed transmitters.

Maxinum ERP
(Watts)

Frequency Range
(MHz)

152-153
157-159
454455
459-460

1400
150

3500
150

<a) Contour overf!p. The FCC may grant an application
requesting assignment of a channel to a proposed base, fixed or
central office station transmitter only if:

(b) BMic power!!nit. Except as provided in paragraph (d) of
this section, the ERP of base transmitters must not exceed
500 Watts.

(c) Hejqht:QOW!r Iimils. Except as provided in paragraph (d) of
this section, the ERP of base transmlllers must not exceed the
amount that would result in an average distance to the service
contour of 41.6 kilometers (26 miles) for VHF channels or
30.7 kilometers (19 miles) for UHF channels. The average distance
to the service contour is calculated by taking the arithmetic mean of
the distances determined using the procedures specified in § 22.567
for the eight cardinal radial directions, excluding cardinal radial
directions for which 90% or more of the distance so calculated is
over water.

(d) EnCO!!!pll!l8d int!rf!rina contour areas. Base transmitters
are exempt from the basic power and height-power limits of this
section if the area within their interfering contours is totally encom
passed by the interfering contours of operating co-channel base
transmitters controlled by the same licensee. Forthe purpose of this
paragraph, operating transmitters are authorized transmitters that
are providing service to subscribers.

(1) The interfering contour of the proposedtransmlter does not
overlap the service contour of any protected co-c:hannel transmitter
controlled by a carrier other than the applicant, unless that carrier
has agreed in writing to 8CC8t)t any interference that may result from
operation of the proposed transmitter; and,

(2) The service contour of the proposed transmitter does not
overlap the interfering contour ofany protected co-channel transmit
ter controlled by a carrier other than the applicant, unless the
application contains a statement that the applicant agrees to accept
any interference that may result from operation of the protected co
channel transmitter; and,

(3) The area and/or population to which service would be
provided by the proposed transmitter is substantial, and service
gained would exceed that lost as a result of agreemenls to accept
interference.

(b) Protected transmitter. For the purposes of this section,
protected transmitters are authorized transmitters for which there is
a current FCC public record and transmitters proposed in prior-filed
pending applications, in the Paging and Radiotelephone Service and
the Rural Radiotelephone Service.

(e) Adj'G'nt channel protection. The ERP of base and fixed
transmitters must not exceed 500 Watts if they transmit on channel
454.025 MHz and are located less than 7 kilometers (4.3 miles) from
any Private Radio Services station receiving on adjacent channel
454.0000 MHz.

(f) Mobile transmitters. The transmitter output power of mobile
transmitters must not exceed 60 watts.
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(c) VHF'" cogtpur. For bue ..... tranlmilting on the
VHF channels, the rldill distlnce from the trlnsmitting antenna to
the service contour along each cardinal !Mill is calculated as
follows:

d =1.609 lC hO,40 x p0.2ll

where d is the radill distance in kilometers
h is the rldill anllltnna HAAT in meters
p is the radill ERP in Witts

(1) Wheneverthe actual HAAT is Iesa 1hIn 30 meters (98 feet),
30 must be used as the value for h in the above formUla.

(2) The value used for p in the above formula rnuat not be less
than 27 dB .... than the maxiTIum ERP in any direction, or
0.1 Walt, whichever is more.

(3) The diltance from the tranemIting ..-nna to the ..rvice
contour along any rldiBl other than the eight cardinal rad" is
routinely caJculallltd by linear intefpolation of distIInce as a function
of angle. However, in resolving petitions to deny, the FCC may
calc:ulate the distance to the service contour using the formula in
paJql'8Ph (c) of this section wIh actual tiMT and ERP data for the
ina8MIIIItion radial and additional radills above and below the inter
station radial at 2.50 intervals.

(d) VHF !nIIrf!rjna contour. For bue and fixed stations
trlnsmitting on the VHF channels, the radill distance from the
trlnsmitting antenna to the interfering contour along each cardinal
radill is calculated as follows:

(1) If the radial antenna HAAT is less than 150 meters:

d =8.5n lC hCl.24 x po.,.

where d is the radial distance in kilorneters
h is the radial antenna HAAT in meters
p is the radial ERP in Watts

Whenever the actual HAAT is less than 30 meters (98 feet), 30
must be used as the value for h in the above formUla.

(2) If the radial antenna HAAT is 150 meters or more:

d = 12.306 lC hD.23 x pD.I.

where d is the radial distance in kilometers
h is the radial antenna HAAT in meters
p is the radial ERP in Watts

(3) The value used for p in the above formulas must not be less
than 27 dB less than the maximum ERP in any direction, or
0.1 Watt, whichever is more.

(4) The distance from the transmitting antenna to the interfering
contour along any radial other than the eight cardinal radials is
routinely calculabld by linear interpolation of distance as a function
of angle. However, in resolving petitions to deny, the FCC may
calcul8te the distance to the interfering contourusing the appropriate
formula in paragraph (d) of this section with actual HAAT and ERP
data for the inter-station radial and additional radials above and
below the inter-station radial at 2.50 intervals.

(e) UHF service contour. For base stations transmitting on the
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UHF channels, the rldill distance from the transmltlng anlenna to
the service contour along each cardinal radial is calculated as
follows:

d. 1.726 lC hD.H x pUI

where d is the rldial distlnce in kilometers
h is the radial antenna HAAT in meters
p is the radial ERP in Watts

(1) Wheneverthe actual HAAT is less than 30 meters (98 feet),
30 must be used as the value for h in the above formula.

(2) The value used for p in the above formUla must not be less
than 27 dB less than the maximum ERP in any direction, or
0.1 Watt, whichever is more.

(3) The distance from the transmitting antenna to the service
contour along any radill other than the eight cardinal radills is
routinely calculalecl by linear interpolation of distance as a function
of angle. However, in resolving petltions to deny, the FCC may
calculate the distance to the service contour using the formula in
paragraph (e) of this section wIh actual HAATand ERPdm for the
inllIr-.tation radill and additional radials above and below the inter
station radial at 2.50 Intervals.

(f) UHf interfering contour. For base and fixed stations
trlnsmllllng on the UHF channels, the radill distance from the
traMmlttlng antenna to the interfering contour along each cardinal
radial is calculated as follows:

(1) If the radial antenna HAAT is less than 150 meters:

d = 9.471 lC hD.23 x pD.IS

where d is the radial distance in kilometers
h is the radial antenna HAAT in meters
p is the radill ERP in Watts

Wheneverthe actual HAAT is less than 30 meters (98 feet), 30
must be used as the value for h in the above formula.

(2) If the radial antenna HAAT is 150 meters or more:

d = 6.336 lC hll.31 x pD.,S

where d is the radial distance in kilometers
h is the radial antenna HAAT in meters
p is the radial ERP in Watts

(3) The value used for p in the above formulas must not be less
than 27 dB less than the maximum ERP in any direction, or
0.1 Watt. whichever is more.

(4) The distance from the transmitting antenna to the interfering
contour along any radial other than the eight cardinal radials is
routinely calculated by linear interpolation of distance as a function
of angle. However, in resolving petitions to deny, the FCC may
calculate the distance to the interfering contour using the appropriate
formula in paragraph (f) of this section with actual HAAT and ERP
data for the inter-station radial and additional radials above and
below the inter-station radial at 2.50 intervals.

(g) Protection for BETRS. In applying the proVISIOns of
paragraph (a) of this section, if either or both of the transmitters



invollo'ed is a BETRS centnll otrice stlltion, the following contour
substitutions must be used:

(1) The service contour of the BETRS centnll otrice station(s) is
a circle, centered on the centnll otrice station antenna, with a radius
of 40 kilometers (25 miles).

(2) The interfering contour of any stdon of any type, when
determining whether it would overlap the service contour of a
BETRS centnll office station, is calculated as follows:

where d is the radial distance in kilometers
h is the radial antenna HAAT in meters
p is the radial ERP in Watts

Whenever the actual HAAT is less than 30 meters (98 feet), 30
must be used .. the value for h in the above formula. The value
used for p in the above formula must not be less than 27 dB less
than the maximum ERP in any direction, or 0.1 Watt, whichever is
more.

(h) Auianrnent of moblIe chin"", to bworlxed tJ'a!l!lmM!prs.
Moble channels may be assigned to base or fixed transmitters if the
following criteria are met:

(1) The paired base channel, as designatld in § 22.561, is
aSligned to base tnlnsmltters in the same geographical area
operated by the same licensee.

(2) The authorization is granted subject to the condition that no
interference be caused to fixed receivers in use on or prior to the
date of the grant.

§ 22.589 Additional channel poIic....

The rules in this section govem thep~ingofappliclltions for
a mobile channel when the applicant has applied or been granted an
authorization for other mobile channels in the same geogntphicarea.
This section applies to applications propo8ing to use the channels
listed in § 22.561, except applications that propose to use these
Channels to provide paging ..rvice only, which are subject to
§ 22.539 of this part, instead of this section. The general policy of
the FCC is to assign no more than two channels in an area to a
carrier per application cycle. That is, a carrier must apply for no
more than two channels, receive the authorization, construct the
station, provide service to subscribers, and notify the FCC of
commencement of service to subscribers (FCC Form 489) before
applying for additional mobile channels in that area.

(a) Transmjt!!rs in same al!!. Any tnlnsmitter on any channel
listed in § 22.561 is considered to be in the same geographic area
as another transmitter on any other channel listed in § 22.561 if:

(1) One transmitter location is within the service area of the
other transmitter, or,

(2) The area within the overlap of the service contours of the two
transmitters constitutes 50 percent or more of the service area of
either of the transmitters.

(b) Initial channel. The FCC will not assign more than two
channels for new stations. Stations are considered to be new if
there are ho authorized transmitters on 0 any channel listed in
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§ 22.561 controlled by the applicant in the same geographic area.

(c) Ad.nal ch.!!!!!1. Applications for transmitters to be
located in the same geographic area as an authorized station
controlled by the applicant, but to operate on a dilferent channel, are
considered as requests for an additional channel for the authorized
station, unless paragraph (d) of this section applies.

(d) Additional t!'!Insm!lllA on same channel. Notwithstanding
other provisions of this section, applications for tnlnsmitters to be
located in the same geographic area as an authorized station
controled by the applicant, and to operate on the same channel, are
not considered as requests for an additional channel.

(f) D!mIIMI of ._tlPn con!tltut!nq e:vmu!dv! request for
more !!In two channels· If the FCC receives an applcatlon for a
transmitter to be located in the same geographic area as a
transmitter proposed in a pending application previously filed by the
applicant, but on dlJerent channels such that, considered together,
the applications wouid constftute a request for more than two
channels, the FCC may dismiss the subaequent application without
prejudice.

(g) I:*miIHI of pr!!!PtUre app!ic!tions fOr additional chlnn,l.
If the FCC receives an application requesting two additional
channels (or one additional channel) for an authorized station prior
to receiving notification that the station is providing service to
subscribers on all (or all except one) of the authorized channels, the
FCC may dismiss that application without prejUdice.

§ 22.571 Responsibility for mobile stations.

Mobile stations that are SUbscribers In good standing to a two
way service in the Paging and Radiotelephone Service, when
receiving service from that station, are considered to be operating
underthe authorization ofthat statlPn. licensees are responsible for
exercising effective operational control overmobile stations receiving
service through their stations. Mobile stations that are subscribers
in good standing to a two-way service in the Paging and
Radiotelephone Service, while receiving service from a different
station, are considered to be operating under the authorization of
such different station. The licensee of such different station is
responsible, during such temporary period, for exercising effective
operational control over such mobile stations as if they were
subscribers to it.

§ 22.573 Use of base transmitters as repeaters.

As an additional function, base transmitters may be used as
repeaters. Licensees must be able to tum the base transmitter on
or off from the control point regardless of whether a subscriber
operated transmitter is transmitting.

§ 22.575 Use of mobile channel for remote control of station
functions.

Carriers may remotely control station functions (e.g. shut down
or reactivate base transmitters, tum aviation obstruction waming
lights on or off, etc.) using a control transmitter operating on a
mobile channel, subject to the conditions in this section and in
§ 22.567(h) of this part.

<a) The control transmitter must be capable of overriding
transmissions from sUbscriber-operated transmitters if necessary.
Subscriber-operated transmitters must not be capable of being used
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to delibenltely or ac:ciclentally prevent the Iicen... from controlling
the station.

(b) The IicenIee must inplement meHUNS designed to prevent
ItlIIlon functions from being controIed by persons not authorized by
the llcen... to control the station.

(c) The control transmitter location mustbe within the composite
service contour of the llcen...·s authorized station on the paired
base channel.

§ 22.577 Granclfathered dlaPlltch service.

No new dlIpetch trMsmlIers or diIpIdIch points are authorized.
carriers that ..re authorized to provide diIptIk:h service prior to
JIInuary 1, 1982, and have provided such service continuously since
that date may continue to provide such service.

(a) In_.n. A grandfdMtNd ItiItion Iicen... may install a
dispatch transmiller for one or more subscrllers without applying for
specific authorization, provided that the following conditions are met.

(1) The dilpatch transrnit*er must use the mobile channel that is
paired with the channel used by the grandfathered base station.

(2) The dilpatch transmitter antenna must not exceed the
criteria in § 17.7 of this chapter that determine whether the FAA
must be notified of the proposed constn.tction.

(3) The output power of the dispatch transmitter must not
exceed 10 Watts.

(4) The d"'tch transmiltBr must be incapable of oveniding the
functioning of any control transmltler that may be using the same

channel.

(5) The dispatch transmitter must be under the continuous
supervision of the licensee.

(b) NoIJc!lion. Licen.... must notify the FCC by letter
whenever a dispatch transmiltBr is installed pursuant to paragraph
(a) of this Mction. The notlllcation must Include the name and
address of the subsc:ri)er(s) for which the dispatch transmiller was
installed. the location of the dispatch transmlttier. the height of
antenna structure above ground and above mean sea level. the
channel(s) used. and the call sign and location of the grandfathered
base station.

(c) Termination wilttout hearina· Operation of a dispatch
transmitter pursuant to paragraphs (a) and (b) ofthis section may be
tenninabld by the FCC without a hearing upon notice to the licensee.

(d) DitDltch traPI!!l!lII!! Mug author!zltion. A dispatch
transmitl8r that does not meet the requirements of paragraph (a) of
this Mction may be instaled only upon grant of an application for
authorization therefor.

(a) Permiyible communications. A dispatch transmitter
operated by a subscriber may communicate only with mobile
transmitters operated by that subscriberthrough the associated base
transmitter.

§ 22.579 Operation of mobile tra..mltters across U.S.-Canada
border.

Mobill stations licensed by canada may receive two-way service
while in the United States from stations licensed under this part.
after authorization has been granted by the FCC. Mobile stations

Table E-3 - Maximum ERP (Watta) for Control Transmitters (HAAT 152 meters or less)

Distance to Protected Antenna Height Above Average Terrain in meters (feet)
1V Station
in kilometers (miles) 15 30 46 61 76 91 107 122 137 152

(50) (100) (150) (200) (250) (300) (350) (400) (450) (500)

209 (130) 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

201 (125) 1000 1000 1000 1000 1000 1000 1000 850 750 725

193 (120) 1000 1000 1000 1000 900 750 675 600 550 500

185 (115) 1000 1000 800 725 600 525 475 425 375 350

177 (110) 850 700 600 500 425 375 325 300 275 225

169 (105) 600 475 400 325 275 250 225 200 175 150

161 (100) 400 325 275 225 175 150 140 125 110 100

153 (95) 275 225 175 125 110 95 80 70 60 50

145 (90) 175 125 100 75 50

See § 22.627(b)(1 )(iQ. This table is for antenna heights of 152 meters (500 feet) or less above average terrain. For antenna
heights between those in the table. use the next higher antenna height. For distances between those in the table. use the next
lower distance.
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that normally operate under the authority of base stations bnsed
under this part may receive two-way service while in Canada from
stations bnsed under this part or by Canada, upon authorization
by Canada.

§ 22.589 ene-w.y or two-way appIicdon requirements.

totally encompused by interfering contours ofoperating co-channel
base transmitters controlled by the applicant is required for applica
tions to operate a transmitter with ERP exceeding the basic power
and height-power limits of § 22.565. ThIs encompassment exhibit
may substitute for the interference exhibit reqUired in paragraph (a)
of this section.

VHF channels

POINT-TQ-POINT OPERATION

UHF channels - State of Hawaii

§ 22.591 Channels for point~nt operation.

489.750 492.750
490.250 493.250
490.750 493.750

72.02 72.36 72.80 75.66
72.04 72.38 72.82 75.68
72.06 72.40 72.84 75.70
72.08 72.42 72.86 75.72
72.10 72.46 72.88 75.74
72.12 72.50 72.90 75.76
72.14 72.54 72.92 75.78
72.16 72.58 72.94 75.80
72.18 72.62 72.96 75.82
72.20 72.64 72.98 75.84
72.22 72.66 75.42 75.86
72.24 72.68 75.46 75.88
72.26 72.70 75.50 75.90
72.28 72.72 75.54 75.92
72.30 72.74 75.58 75.94
72.32 72.76 75.62 75.96
72.34 72.78 75.64 75.98

488.250 491.250
488.750 491.750
489.250 492.250

The following channels are allocated for assignment to fixed
transmitters that supportothertransmitters that provide public mobile
service. Unless othelWise indicated, all channels have a bandwidth
of 20 kHz and are designated by their center frequencies in
MegaHertz.

In addition to infonnation required by Subparts Band D and
§ 22.529 of this part, applications for authorization to operate a
traMmlll8r on the channels listed in § 22.561 must contain the
applicable supplementary information described in this section.

(a) Interfe"nce exhibit. Except as provided in paragraph (b) of
this section, an exhibit demonstrating compliance with § 22.567 with
regard to prote<:tl!ld transmitters is required. This exhibit must:

(1) For UHF channels, identify each protected transmitter
located within 108 kilometers (67 miles) of the proposed transmitter
in di!!c:tions in which the distance to the interfering contour is
76.4 kilometers (47.5 miles) or less, and within 178 kilometers
(111 miles) of the proposed transmitter in directions in which the
distance to the interfering contour exceeds 76.4 kilometers
(47.5 miles); and identify each protected Basic ExchangeTelephone
Radio System central office transmitter in the Rural Radiotelephone
S8rvice within 231 kilometers (144 miles),

(2) ForVHF channels, identify eachprotected transmitter located
within 135 kilometers (84 miles) of the proposed transmitter in
di!!ctions in which the distance to the interfering contour is
93.3 kilometers (58 miles) or less, and within 178 kHometers
(111 miles) of the proposed transmitter in directions in which the
distance to the interfering contour exceeds 93.3 kilometers
(58 miles).

(b) Encompassment exhibit. An exhibit showing that the area
within the interfering contour of the proposed transmitter would be

(3) For each protected transmitter identified, show the results of
distance calculations indicating that there would be no overlap of
service and interfering contours, or altematiYely, indicate that the
licensee of or applicant for the protected transmitter and/or the
applicant, as required, have agreed in writing to accept any
interference resulting from operation of the proposed transmitter.

Table E-4 - Maximum ERP (Watts) for Control Transmitters (HAAT more than 152 meters)

Distance to Protected Antenna Height Above Average Terrain in meters (feet)
TV Station in kilometers (miles)

152 (500) 305 (1000) 457 (1500) 610 (2000) 762 (2500) 914 (3000)

209 (130) 1000 447 219 117 71 46

193 (120) 500 209 95 50 30 19

177(110) 225 91 35 19 11 8

161 (100) 100 30 10 5 3 2

153 (95) 50 13 5 3 2 1

See § 22.627(b)(1)(ii). This table is for antenna heights of more than 152 meters (500 feet) above average terrain. For
intermediate values of height and/or distance, use linear interpolation to obtain the maximum permitted ERP.
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Microwave channets

(bandwidth individualy aSllgned)

2110.1 2160.1
2110.2 2160.2
2110.3 2160.3

I I
I I
I I
I I
I I
I I

2129.9 2179.9

(a) The 72-76 MHz channels may be UIigned under develop
mental authority plnUaftt tD the requirements of § 22.413. The
72-76 MHz channels may allo be uMd in point-to-nlulipolnt
conftgurations. The 72-76 MHz channels are also allocated for
aseignment in the Private Radio services (see Part 90 of this
chapter).

(b) Channell in the hquency ranges 2110-2130 and 2160-2180
MHz are allo alocated for auignment in the broadband Personal
Communic:lltions service (see Part 24 ofthis chapter), the Multipoint
DlIdMIon Service and the Point-to-Point MIcroweve R8d1o service
(see Part 21 of this cMpter). Assignment of channels in these
ranges is subject to the transition rules in § 22.602 of this part.

(c) Channels in the hquency ...... 488.250-490.750 and
491.250-493.750 MHz may be aSllgned only to inter-island fixed
stations located in the State of Hawaii.

§ 22.593 Etrectlve I1IdiMed power limits.

The effective radlMed power of fixed stations operdng on the
channels listed in § 22.591 must not exceed 150 Watls. The
eqUivalent iIotropIc radilllld powerofflxed stations operaIIng in the
hquency rang.. 2110-2130 and 2160-2180 MHz must not exceed
the limits set forth in Part 21 of this chapter for stations operating in
these frequency ranges.

t 22.111 Aaignment fA 72·76 MHz eMnnels.

Becauee of the po..ntiIIl for interference to the reception of TV
Channels 4 and 5 by broadcast television eets and video recorders,
assignments ofthe 72-76 MHz channels are subject to the following
conditions:

(a) AMlgnments of 72·76 MHz channels for use wlhin
129 kilometers (80 miles) of a fuI service TV station transmitting on
TV Channel 4 or 5 are subject to the condlion that the licensee
must eliminate any interference caueed to television reception onTV
Channels 4 and 5. If lie FCC notifies the licensee of an
intllference problem and lie licensee does not resolve the problem
wIIhin 90 days ofauch noUllcation, operation ofthe interfering 72-76
MHz fixed station must be inmediately discontinued.

(b) 72·76 MHz channels may be assigned for use wlhln
16 kIorneters (10 miles) of a fuR service TV station transmlling on
TVChannel 4 or5 undera deYelopmental authorization, pursuant to
§ 22.413. However, for use within 50 meters'(164 feet) of a TV
station transmitting on TV Channel 4 or 5, 72-78 MHz channels may
be auigned uncJer a regulllr authorization, rather than a develop
mental authorization.

Table E-5· Maxtmum ERP (Watts) for Control Transmitters (HAAT 152 meters or less)

Distance to Antenna Height Above Average Terrain in meters (feet)
Protected TV Station
in kilol'net.rs (miles) 15 30 46 61 76 91 107 122 137 152

(50) (100) (150) (200) (250) (300) (350) (400) (450) (500)

261 (162) 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

257 (180) 1000 1000 1000 1000 1000 1000 1000 1000 1000 800

249 (155) 1000 1000 1000 1000 1000 875 775 700 825 575

241 (150) 1000 1000 950 775 725 625 550 500 450 400

233 (145) 850 750 650 575 500 440 400 350 320 300

225 (140) 600 575 465 400 350 300 275 250 230 225

217 (135) 450 400 335 300 255 240 200 185 165 150

209 (130) 350 300 245 200 185 160 145 125 120 100

201 (125) 225 200 170 150 125 110 100 90 80 75

193 (120) 175 150 125 105 90 80 70 60 55 50

See § 22.627(b)(1)(iii). This table applies for antenna heights of 152 meters (500 feet) or less above average terrain. For
antenna heights between those in the table, use the next higher antenna height. For distances between those in the table, use
the next lower distance.
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§ 22.801 Asalgnment of microwllve channels.

Auignment of the microwave channels listed in § 22.591 is
subject to the tJ1Inaltion rules in § 22.602 of this part. No new
systems will be authorized under this part.

(a) Coordination required. Before tiling applications for authority
to modify existing stations on these channels or major amendments
to such applications, carriers must coordinate the planned channel
usage, using the procedure outlined in § 22.150, with affected
partin In this redio service and the Point-to-point Microwave Service
and the MuJlipoint Distribution Service. AfI'ecl8d parties are
rlC8nsees and other applicants with previously filed pending
applications whose stations could affect or be affected by the
proposed modification of the existing ..tion in terms of interference.

(b) ~DI!'II!!!l!Ir!. In designing a system modilcation, the
applicant must select siles, eq~t and channels that will avoid
harmful interference to other users. AI parties must cooperate fully
and n-. IWuonable efforts to resolve technical problems and
conIIcta that may inhibit the most effective and efficient use of the
radio spectrum; however, a party receiving notification is not
obligated to suggest changes or re-design a proposal in cases
involving conflicts. The applicant must identify in the application all
parties with which the tltchnical propoul was coordin8tlld. In the
event that technical problems are not I'MOlved or if an affected party
does not respond to coordination efforts within 30 days after
notIIcatlon, an explanation must be con.ined in the application.
Whentblchnical con1licts are resolved byan egreementbetween the
pa/ties that requires special procedures to reduce the likelihood of
harmful Interference (such as the use of altificial site shielding), or
would resul in a reduction ofquality or capacity ofeither system, the
details thereof must be contained in the application.

(c) Bandwidth. Applicants must request the minimum emission
bandwidth necessary. The FCC does not authorize bandwidths
larger than 800 kHz under this part.

§ 22.102 Tranaltlon of the 2110·2130 and 2160-2180 MHz
channels to emerging technologies.

The microwllve channels listed in § 22.591 have been allocated
for use by emerging technologies services (ETS). No new systems

will be authorized under this part. The rules in this section provide
for a tJ1Insition period during which existing Paging and Radiotele
phone Service (PARS) licensees using these channels may relocate
operations to other media or to otherfixed channels, including those
in other microwave bands. For PARS licensees relocating
operations to other microwave bands, authorization must be
obtained under Part 21 of this chapter.

(a) Licensees proposing to implement ETS may negotiate with
PARS licensees authorized to use these channels, for the purpose
of agreeing to terms under which the PARS licensees would (1)
relocate their operations to other fixed microwave bands or other
media, or alematively, (2) accept a sharing arrangement with the
ETS licensee that may result in an otherwise impermissible level of
interference to the PARS operations.

(b) PARS operations on these channels win continue to be co
primary with other users of this spectrum until two years after the
FCC commences acceptance of applications for ETS, and until one
year after an ETS licensee initiates negotiations for relocation ofthe
fixed microwave licensee's operations.

(c) After the periods specified in paragraph (b), existing PARS
operations become secondary to ETS operations, provided that:

(1) The ETS applicant, provider, licensee or representative
guarantees paymentofan relocation costs, including all engineering,
equipment, site and FCC f8es, as well as any reasonable additional
costs that the PARS licensee might incur as a result of relocation to
another fixed band or migration to another medium;

(2) The ETS applicant, provider, licensee or representative
compietes an activities necessary for implementing the replacement
faciilllilts, including engineering and cost analysis of the relocation
procedure and, if radio facilities are involved, identifying and
obtaining, on the incumbents behalf, new channels and frequency
coordination; and,

(3) The ETS applicant, provider, licensee or representative
builds the replacement system and tests it for comparability with the
.existing 2 GHz system.

(d) The PARS licensee is not required to relocate until the

Table E-6 - Maximum ERP (Watts) for Control Transmitters (HAAT more than 152 meters)

Distance to Antenna Height Above Average Terrain in meters (feet)
Protected 1V Station
in kilometers (miles) 152 (500) 305 (1000) 457 (1500) 610 (2000) 762 (2500) 914 (3000)

261 (162) 1000 501 282 170 110 71

241 (150) 400 209 110 60 36 23

225 (140) 225 102 50 28 16 10

209 (130) 100 48 21 11 7 5

193 (120) 50 19 9 5 3 2

See § 22.627(b)(1)(iii). This table is for antenna heights of more than 152 meters (500 feet) above average terrain. For
intermediate values of height and/or distance, use linear interpolation to obtain the maximum permitted ERP.
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a"m8tive facIIiea are avd8ble to it for a IUlOnable time to make
adjustments, detennine comparability, and ensure a seamless
handoff.

indicated, aU channell have a bandwidth of 20 kHz and are
designated by their center frequencies in MegaHertz.

Public Mobile Pool

(25 kHz bandwidth)
(e) If within one year after the relocation to new f8cIIies, the

PARS.......demon..... thath newfal~are not compara
ble to the former facIIiea. the ETS applicant, provider, licensee or
rep.......... must remedy the defltc&a orpay to ntIocatII the PARS
licensee back to its former (or equivlllent) 2 GHz channels.

928.8625 959.8625
928.8875 959.8875
928.9125 959.9125

928.9375 959.9375
928.9625 959.9625
928.9875 959.9875

§ 22.803 418-414 MHz fixed servtce In Hawlill.

Before ftIing applications for authorization of _r-island control
and/or ...,...r st8tions, applicantl must coordinate the planned
channel usage with existing licensees and other applicants with
pnwioUltly Ned applications, U8ing the procedure outlined in
§ 22.150. Applicants and Iicen.... ahaN coope.... My and make
reasonable eIorts to resolve any channel usage conllcts. In
.alions where technical solutions to such contlids cannot be
devised, the FCC may select a channel or ctNInnels to assign or
may~nate the appflcation(s) for hearing. To be acceptable for
fling, alllllications and major technical amendments must contain a
oertlllcation that coordination has been~d and an exhibit
listing the name(s) of the Iicen.... and applicants with which the
planned channel usage has been coordinated.

POINT-To-MULTlPOINT OPERATlON

(12.5 kHz bandwidth)

928.85625 ...959.85625 928.93125 ...959.93125
928.86875 ...959.85625 928.94375 ..•959.94375
928.88125 ...959.88125 928.95625 959._25
928.89375 ...959.89375 928.96875 959.98875
928.90625 ...959.90625 928.98125 959.98125
928.91875 ...959.91875 928.99375 959.99375

Private Radio General Access Pool

(25 kHz bandwidth)

956.2625 956.3125 956.3625 956.4125
956.2875 956.3375 956.3875 956.4375

§ 22.121 C.....1s for poInt-to-rnullpoint operation.

The falIawing channels a,.a~ for assignment to transmit
ters utilized within point-to-mullipoint systems that support
tranarnitlllrs that provide pUblic mobile service. Un.... othelWise

928.0125 952.0125
928.0375 952.0375
928.0625 952.0625
928.0875 952.0875
928.1125 952.1125
928.1375 952.1375

928.1875 952.1875
928.2125 952.2125
928.2375 952.2375
928.2625 952.2825
928.2875 952.2875
928.3125 952.3125

Table E-7 - Maximum ERP (Wds) for Control TraMmltters

DlItInoe to Antenna Height Above Average Terrain in meters (feet)
Protected 1V Station
in kilometers (miles) 30 46 61 76 91 107 122 137 152

(100) (150) (200) (250) (300) (350) (400) (450) (500)

108 (67) 1000 1000 1000 1000 1000 1000 1000 1000 1000

106 (66) 1000 1000 1000 1000 1000 1000 1000 1000 750

105 (65) 1000 1000 1000 1000 1000 1000 825 650 600

103 (64) 1000 1000 1000 1000 1000 775 625 500 400

101 (63) 1000 1000 1000 1000 440 400 350 320 300

100 (62) 1000 1000 1000 525 375 250 200 150 125

98 (61) 1000 700 450 250 200 125 100 75 50

97 (60) 1000 425 225 125 100 75 50

See § 22.627(b)(2). This table applies to control transmitters in the Boston, Chicago, Cleveland, Detroit, Los Angeles, New York
- Northeastern New Jersey, PhiJadelphia, Pittsburgh and Washington, DC urban areas. This table is for antenna heights of 152
meters (500 feet) or less above average terrain. For antenna heights between those in the table, use the next higher antenna
height. For distances between those in the table, use the next lower distance.
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928.1625 .....952.1625 928.3375 .....952.3375 Public, Private, Government Shared Pool

(12.5 kHz bandwidth) (12.5 kHz bandwidth)

956.25625 956.30625 956.35625 956.40625 932.00625 ...941.00625 932.25625 ...941.25625
956.26875 956.31875 956.38875 956.41875 932.01875 ...941.01875 932.26815 ...941.26875
956.28125 956.33125 956.38125 956.43125 932.03125 ...941.03125 932.28125 ...941.28125
956.29375 956.34375 956.39375 956.44375 932.04375 ...941.04375 932.29375 ...941.29375

932.05625 ...941.05625 932.30625 ...941.30625
928.00625 ...952.00625 928.18125 ...952.18125 932.06875 ...941.06875 932.31875 ...941.31875
928.01875 ...952.01875 928.19375 ...952.19375 932.08125 ...941.08125 932.33125 ...941.33125
928.03125 ...952.03125 928.20625 ...952.20625 932.09375 ...941.09375 932.34375 ...941.34375
928.04375 ...952.04375 928.21875 ...952.21875 932.10625 ...941.10625 932.35625 ...941.35625
928.05625 ...952.05625 928.23125 ...952.23125 932.11875 ...941.11875 932.36875 ...941.36875
928.0e875 ...952.06875 928.24375 ...952.24375 932.13125 ...941.13125 932.38125 ...941.38125
928.(11125 ...952.08125 928.25625 ...952.25625 932.14375 ...941.14375 932.39375 ...941.39375
928.09375 ...952.09375 928.26875 ...952.28875 932.15625 ...941.15625 932.40625 ...941.40625
928.10625 ...952.10625 928.28125 ...952.28125 932.16875 ...941.16875 932.41875 ...941.41875
928.11875 ...952.11875 928.29375 ...952.29375 932.18125 ...941.18125 932.43125 ...941.43125
928.13125 ...952.13125 928.30625 ...952.30625 932.19375 ...941.19375 932.44375 ...941.44375
928.14375 ...952.14375 928.31875 ...952.31875 932.20625 ...941.20625 932.45625 ...941.45625
928.15625 ...952.15625 928.33125 ...952.33125 932.21875 ...941.21875 932.46875 ...941.48875
928.16875 ...952.16875 928.34375 ...952.34375 932.23125 ...941.23125 932.48125 ...941.48125

932.24375 ...941.24375 932.49375 ...941.49375

Private Radio Power Pool UHF Channels in Specified Urban t-reas

(25 kHz bandwidth) Boston

928.3625 .....952.3625 928.6125 .....952.6125 470.0125 473.0125 482.0125 485.0125
928.3875 .....952.3875 928.6375 .....952.6375 470.0375 473.0375 482.0375 485.0375
928.4125 .....952.4125 928.6625 .....952.8625 470.0625 473.0625 482.0625 485.0625
928.4375 .....952.4375 928.6875 .....952.8875 470.0875 473.0875 482.0875 485.0875
928.4825 .....952.4625 928.7125 .....952.7125 470.1125 473.1125 482.1125 485.1125
928.4875 .....952.4875 928.7375 .....952.7375 470.1375 473.1375 482.1375 485.1375
928.5125 .....952.5125 928.7625 .....952.7625 470.1625 473.1625 482.1625 485.1625
928.5375 .....952.5375 928.7875 .....952.7875 470.1875 473.1875 482.1875 485.1875
928.5625 .....952.5625 928.8125 .....952.8125 470.2125 473.2125 482.2125 485.2125
928.5875 .....952.5875 928.8375 .....952.8375 470.2375 473.2375 482.2375 485.2375

470.2825 473.2625 482.2625 485.2825
(12.5 kHz bandwidth) 470.2875 473.2875 482.2875 485.2875

928.35625 ...952.35625 928.60625 ...952.60625 Chicago, Cleveland
928.36875 ...952.36875 928.61875 ...952.61875
928.38125 ...952.38125 928.63125 ...952.63125 470.0125 473.0125 476.0125 479.0125
928.39375 ...952.39375 928.64375 ...952.64375 470.0375 473.0375 476.0375 479.0375
928.40825 ...952.40625 928.65625 ...952.65625 470.0625 473.0625 476.0625 479.0625
928.41875 ...952.41875 928.66875 ...952.66875 470.0875 473.0875 476.0875 479.0875
928.43125 ...952.43125 928.68125 ...952.68125 470.1125 473.1125 476.1125 479.1125
928.44375 ...952.44375 928.69375 ...952.69375 470.1375 473.1375 476.1375 479.1375
928.45625 ...952.45625 928.70625 ...952.70625 470.1625 473.1625 476.1625 479.1625
928.48875 ...952.46875 928.71875 ...952.71875 470.1875 473.1875 476.1875 479.1875
928.48125 ...952.48125 928.73125 ...952.73125 470.2125 473.2125 476.2125 479.2125
928.49375 ...952.49375 928.74375 ...952.74375 470.2375 473.2375 476.2375 479.2375
928.50625 ...952.50625 928.75625 ...952.75625 470.2625 473.2625 476.2625 4792625
928.51875 ...952.51875 928.76875 ...952.76875 470.2875 473.2875 476.2875 479.2875
928.53125 ...952.53125 928.78125 ...952.78125
928.54375 ...952.54375 928.79375 ...952.79375 New York - Northeastern New Jersey
928.55625 ...952.55625 928.80625 ...952.80625
928.56875 ...952.56875 928.81875 ...952.81875 470.0125 470.1625 476.0125 476.1625
928.58125 ...952.58125 928.83125 ...952.83125 470.0375 470.1875 476.0375 476.1875
928.59375 ...952.59375 928.84375 ...952.84375 470.0625 470.2125 476.0625 476.2125

470.0875 470.2375 476.0875 476.2375
470.1125 470.2625 476.1125 476.2625
470.1375 470.2875 476.1375 476.2875
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Dallas-Fort Worth Los Angeles

0482.0125 482.1625 485.0125 <485.1625 "70.0125 "73.0125 506.0625 509.0625
<482.0375 <482.1875 485.0375 485.1875 "70.0375 "73.0375 506.0675 509.0875
<482.0625 <482.2125 .tIS.0I25 <485.2125 506.0125 508.0125 506.1125 509.1125
<182.0875 482.2375 .tIS.0875 <185.2375 506.0375 509.0375
<182.1125 <182.2625 <185.1125 <185.2625
482.1375 482.2875 <185.1375 485.2875 Miami

Detroit 470.0125 470.1625 473.0125 473.1625
470.0375 470.1875 473.0375 473.1875

476.0125 479.0125 <182.0125 485.0125 470.0625 470.2125 473.0825 473.2125
476.0375 479.0375 482.0375 "85.0375 470.0875 470.2375 473.0875 473.2375
476.0125 479.0625 482.0125 .tIS.0625 470.1125 470.2625 473.1125 473.2625
476.0875 479.0875 482.0875 485.0875 470.1375 470.2875 473.1375 473.2875
476.1125 479.1125 <182.1125 <185.1125
476.1375 479.1375 <182.1375 <185.1375 PhHadelphia
476.1625 479.1625 <182.1625 <185.1625
476.1875 479.1875 <182.1875 <185.1875 500.0125 503.0125 506.0125 509.0125
476.2125 479.2125 <182.2125 <185.2125 500.0375 503.0375 506.0375 509.0375
476.2375 479.2375 482.2375 <185.2375 500.0625 503.0625 506.0625 509.0125
476.2625 479.2625 482.2625 <185.2625 500.0875 503.0875 506.0875 509.0875
476.2875 479.2875 <182.2875 <185.2875 500.1125 503.1125 506.1125 509.1125

500.1375 503.1375 506.1375 509.1375
Houston 500.1625 503.1625 506.1625 509.1625

500.1875 503.1875 506.1875 509.1875
488.1625 491.1625 488.2375 491.2375 500.2125 503.2125 506.2125 509.2125
<188.1875 491.1875 488.2625 491.2625 500.2375 503.2375 506.2375 509.2375
488.2125 491.2125 488.2875 491.2875 500.2625 503.2625 506.2825 509.2625

500.2875 503.2875 506.2875 509.2875

T..... E-8 - MaxImum ERP (WattB) for .... Transmttters (HAAT 152 meters or less)

Diat8nce to Antenna Height Above Average Terrain In meters (f8et)
Protected lV Station
in kilometers (miles) 15 30 46 61 76 91 107 122 137 152

(50) (100) (150) (200) (250) (300) (350) (400) ("50) (500)

209 (130) 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

201 (125) 1000 1000 1000 1000 1000 1000 1000 850 7SO 725

193 (120) 1000 1000 1000 1000 900 750 675 600 550 500

185(115) 1000 1000 SOO 725 600 525 475 425 375 350

1n(110) 850 700 600 500 425 375 325 300 275 225

189 (105)- 600 475 400 325 275 250 225 200 175 150

161 (100) 400 325 275 225 175 150 140 125 110 100

153 (95) 275 225 175 125 110 95 80 70 60 50

1"5 (90) 175 125 100 75 50

See § 22.859(b)(2). This table is for antenna heights of 152 meters (SOO feet) or less above average terrain. For antenna
heights between those in the table, use the next higher antenna height. For distances between those in the table, use the next
lower distance.
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§ 22.625 Transmitter locations.

(1) Control trBnsmiltl!r locations. Control transmitl8r locations
must be within 80 kilometers (50 miles) of the designated locations
in this paragraph.

(c) sel!c:tion and "'!!!!lent. The FCC selects and assigns a
channel when granting applications for authorization to operate a
new station to hnsm. in the 470-512,932-933 and 941·942 MHz
frequency ranges. AppIlcants having a preference may request the
assignment of a specllc etIannel or channel pair, but the FCC may
in some cases be unable to satisfy such requests.

(b) 470-512 MHz. The purpose of the rule in paragraph (b)(1)
of this section is to define the areas in which the 470-512 MHz
channels are allocated for public mobile use. The purpose of the
rules in paragraphs (b)(2) and (b)(3) of this section is to reduce the
likelihood that interference to television reception from pUblic mobile
operations on these channels will occur.

71003'24"
87038'22"
81°41'50"
96°47'37"
83°02'57"
95°21'37"

118°14'28"
80°11'32"
73°59'39"
75°09'21"
80°00'00"

122°24'40"
nOOO'33"

42°21'24"
41°52'28"
41"29'51"
32°47'09"
42°19'48"
29°45'26"
34°03'15"
25°46'37"
40°45'06"
39°56'58"
40°26'19"
37°46'39"
38°53'51"

N. LatiWde VV.Longlude

Boston, MA
Chicago,IL
Clevellnd, OH
DaHas, TX
Detroit, MI
Houston,1X
Los Angeles, CA
Miami, FL
NewYorX, NY
Philade~hia, PA
PIttsburgh, PA
San Francisco-Oakland, CA
Washington, DC

Urban area

This section governswherepoint-to-multipoint transmitters on the
channels listed in § 22.621 may be located.

(a) 928=86Q MHz. In this frequency range, the required mini
mum distllnce separation between co-channel fixed transmitters is
113 kilometers (70 miles). However, this requirement may be
waived if the applicant submits an engineering analysis that shows
that no interference would be caused to either system. In such a
case, adevelopmental authorization may be issued (see § 22.415).
If no inter1erence is experienced during the term of the developmen
tal authorization, the licensee may apply for a regular authorization.

PIttsburgh

470.0125 470.1625 473.0125 473.1625
470.0375 470.1875 473.0375 473.1875
470.0625 470.2125 473.0825 473.2125
470.0875 470.2375 473.0875 473.2375
470.1125 470.2625 473.1125 473.2625
470.1375 470.2875 473.1375 473.2875

San Francisco

"82.0125 485.0125 488.0125 491.0125
"82.0375 485.0375 418.0375 491.0375
"82.0825 485.0625 488.0825 491.0625
"82.0875 485.0875 488.0875 491.0875
482.1125 485.1125 488.1125 491.1125
482.1375 485.1375 488.1375 491.1375
482.1625 485.1625 488.1625 491.1625
482.1875 485.1875 488.1875 491.1875
482.2125 485.2125 488.2125 491.2125
"82.2375 485.2375 488.2375 491.2375
482.2825 485.2625 488.2625 491.2625
482.2875 485.2875 488.2875 491.2875

Washington, DC

488.0125 491.0125 494.0125 497.0125
488.0375 491.0375 494.0375 497.0375
488.0625 491.0625 494.0625 497.0625
488.0875 491.0875 494.0875 497.0875
488.1125 491.1125 494.1125 497.1125
488.1375 491.1375 494.1375 497.1375
488.1625 491.1625 494.1625 497.1625
488.1875 491.1875 494.1875 497.1875
488.2125 491.2125 494.2125 497.2125
488.2375 491.2375 494.2375 497.2375
488.2625 491.2625 494.2625 497.2625
488.2875 491.2875 494.2875 497.2875

(a) Channels in the Private Radio General Access Pool and the
Private Radio Power Pool may be assigned only if the applicant
shows that none of the channels in the Public Mobile Pool are
available for the proposed use.

(b) Channels in the Public, Private, GovernmentShared Pool are
aIocated for assignment in the Private Operational-F"lXed Microwave
service (47 CFR Part 94) and to U.S. government fixed stations.

t 22.123 System configuration.

This section requires a minimum configuration for point-to
multipoint systems using the channels listed in § 22.621.

(a) 928-960 MHz. These channels maybe assigned, individually
or paired, only to fixed transmitters in a system that controls at least
four public mobile base transmitters that transmit on the same
channel. If a 932-933 MHz channel and a 941·942 MHz channel are
assigned as a pair, the 941-942 MHz channel must be assigned only
to control transmitters; the 932-933 MHz channel may be assigned
to control or fixed relay transmitters.

(b) 470-512 MHz. These channels may be assigned only
individually (unpaired), to control transmitters that directly control at
lust four public mobile base transmitters that transmit on the same
channel. Fixed relay transmitters are not authorized.

(2) Protection from intermodu!ation interfenmce. Control
transmitl8r locations must be at least 1.6 kilometers (1 mile) from the
main transmitter locations of all TV stations transmitting on TV
channels separated by 2, 3, 4, 5, 7, or 8 TV channels from the TV
channel containing the frequencies on which the control station wiR
transmit. This requirement is intended to reduce the likelihood of
intermodulation interference.

(3) Co-channel erotection from control transmitters with high
antennas. This paragraph applies only to control transmitters that
utilize an antenna height of more than 152 meters (500 feet) above
average terrain. The distance between the location of such a control
transmitter and the applicable protected TV station location specified
in this paragraph must equal or exceed the sum of the distance from
the control transmitter location to the radio horizon in the direction
of the specified location and 89 kilometers (55 miles - representing
the distance from the main transmitter location of the TV station to
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476-482 MHz Lanalster, PA 40°15'45" 76°27'49"

(i) The protected TV station Ioaltions aAil as follows:

47Cl-476 MHz Washington, DC 36°57'1r 77°00'17"

t 22.827 ar.ctIve radI8bK:I powr limits.

None494-500 MHz

Control Transmitter
FAilquency Range Protected TV Station Location

47Cl-476 MHz Jacksonville, IL 39°45'52" 90°30'29"
Mi. Pleasant, MI 43-M'24" 84°46'21"

Oxford,OH 39°30'26" 84°44'09"
Washington, DC 36°57'17" 77°00'17"

476-482 MHz Champaign, IL 40°04'11" 87°54'45"
Madison, WI 43003'01" 89°29'15"

Parkersburg, WV 39°20'150" 81°33'56"
Fort Wayne, IN 41°05'35" 85°10'42"
Lancaster, PA 40°15'45" 76°27'49"

482~88MHz South Bend, IN 41°36'26" 86°12'48"

4~94MHz Philadelphia, PA 40°02'30" 75°14'24"

(Q The protected TV station locations are as follows:

intel1ltNn<:e to televilion reception from public mobile opetdona on
these channels win occur. The protected TV sa.tlon locations
specilied in this section aAil the locations of record aa of 5eptember
1974, and these do not change even though the TV stations may
have been subsequently relocated.

(1) Co-cbIO"llgroted!on. The ERPofcontrol tnI"""ra must
not exceed the 1mb in the tables in pal'8grapha (b)(1)(ln and
(bX1)(11f) of this section. The IimIls depend upon the height above
ave,. terrain of the control transmitter antenna and the distance
between the control tnInsmlter and the neaAilat protected TVstation
IoC8tion in paragraph (b)(1 )(Q of this section.

Maxinum ERP
(Watts)

Protec::Ied TV station Location

FA!lquency Range
(MHz)

Control Transmitter
FA!lquency Ralnge

d '" r"7-x-ti
where d is the distance to the radio horizon in kiJometers

h is the height of the antenna center of radiation above
ground level in meters

ila Grade 8 contour in the dlrectlon of the control transmIIer). The
proCIIcled TV sa.tlon locations in this p~l1IPh aAil the locations of
MCOrd • of8eptImber 1974, and theM do not changeeven though
the TV stations may have been subsequently Aillocated.

(if) The distance to the radio horizon is allcul8ted using the
following formula:

The effective radiated power (ERP) of transmitters operating on
the channels listed in § 22.621 must not exceed the limits in this
section.

(a) Mpinum ERP. The ERP must not exceed the appHcable
limlbs in this paragraph under any circumstances.

470-512
928-929
932-933
941-942
952-960

1000
50
30

600
150

500-506 MHz Johnstown, PA 40°19'47" 78°53'45"

506-512 MHz Washington, DC 38°57'49" 77006'18"
Waterbury, CT 41 °31'02" 73°01'00"

(b) 47Q.§12 MHz Iiml!s. The purpose oftha rules in paragraphs
(b)(1) through (b)(3) of this section is to reduce the likelihood that

(if) Table E-3 and E~ apply to control transmitters in the New
York • Northeastem New Jersey and Cleveland urban aAilas that
transmit on channels in the 476482 MHz range and to control

T.bIe E-9· Muimum ERP (Wda) for a.. T.....mitte.. (HAAT more thlin 152 meters)

Dialnce to Antenna Height Above Average Terrain in meters (feet)
ProtlK:ted TV Station
in kilometers (miles) 152 (500) 305 (1000) 457 (1500) 610 (2000) 762 (2500) 914 (3000)

209 (130) 1000 447 219 117 71 46

193 (120) 500 209 95 50 30 19

177(110) 225 91 35 19 11 8

161 (100) 100 30 10 5 3 2

153 (95) 50 13 5 3 2 1

See § 22.659(b)(2). This table is for antenna heights of more than 152 meters (500 feet) above average terrain. For
intermediate values of,height and/or d~tance, use linear interpolation to obtain the maximum permitted ERP.

,
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